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foreword 


This report on Federal agency research and development (R&D) funding is part of 
a series of publications specializing in the analysis of the funding activities of national 
economic sectors. Now in its 31st edition, this publication is based on the fiscal year 
(FY) 1983 Presidential budget which continues the economic revitalization policies 
initiated in the previous year’s budget. While the report emphasizes the analyses of 
aetailed dataon R&D performers, fields of science and geographic distribution of R&D 
funds, it also includes more highly aggregated data to provide the necessary overall 
perspective. A summary of more recent data, which became available after the survey 
was completed, is provided for Federal R&D levels of support proposed for 1984, but 
in less detail than for 1983. 

The 1984 budget specifically provided for increased support to basic research, 
especially in the defense, general science, and energy areas. This continued a pattern 
evident in the previous budget, with the same areas targeted for real gains. 

The first section of this report brings up to date for 1983 the R&D funding strategy 
initiated in the 1982 budget. The second section provides a detailed analysis of leading 
R&D-performing sectors—Federal intramural, industrial, and academic. Historical trends are 
examined, with emphasis on the effects of recent changes in agency support levels on 
the growth, or decline, in performance of overall sectors. 


Edward A. Knapp 
Director 
National Science Foundation 


July 1983 
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notes 


The data for FY’s 1981, 1982, and 1983, as shown in the detailed statistical tables, 
text tables, and most of the charts, were collected from Federal agencies in March 
through August 1982 and were based on agency budgets as incorporated in the President's 
1983 budget to Congress. Data do not reflect congiessional action on that budget or 
changes made in classification of R&D programs of NASA. 

The data are actual for 1981, but are estimated for 1982 and 1983. The 1982 data 
represent obligations estimated in the second quarter of FY 1982 and reflect congres- 
sional appropriation actions through that period. The data for 1983 are based on 
amounts proposed in the 1983 budget, when it was presented by the President in 
February 1982. 

Table and chart details may not add to totals because of rounding. 


To obtain accurate historical data, use only the latest detailed statistical 
tables C-112 through C-132 in Federal Funds, Volume XXXI (NSF 82-326) 
and not data published earlier. Agencies revise prior-year data when 
important changes occur in program classifications, and only the latest 
tables incorporate such changes. More complete historical data are 
provided in Federa/ Funds for Research and Development: Detailed Historical 
Tables: Fiscal Years 1967-83, available on request from the Division of 
Science Resources Studies, National Science Foundation. 
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Distribution of Federal obligations for research and development in the President’s FY 1983 budget 


By character of work 
$43.0 billion 


DEVELOPMENT 


4 


Applied 118% 
RESEARCH 


Basic 13% 


Vv 


By performer 
$43.0 billion 


Industrial firms4 


Federa! intramural 


Universities & 
colleges 


FFRDC’s admin. 
by universities 


Other nonprofit 
institutions4 


Other 
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By agency 
$43.0 billion 


55% 


DOD 


57% 


NASA 


DOE 


HHS 


Other 
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By field of science 
(Basic and applied research) 
$13.3 billion 


Life 36% 
Engineering 


Physical 


Environmental 


Other 10% 


aincludes federaly funded research and development centers (FFRDC’s) administered by this sector. 


SOURCE: National Science Foundation 
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summary update 


During preparation of this report, the 
President's budget for FY 1984 was re- 
leased. Since it contains updated R&D 
data for 1983 as well as proposed funding 
levels for 1984, major features of that 
budget are summarized here. Data in sub- 
sequent sections which are considerably 
more detailed, are based on a survey of 
Federal agencies planned distribution of 
the President’s 1983 budget and do not 
reflect recent congressional action on that 
budget. It should be noted that in the 1984 
budget, classification of R&D activities of 
NASA were revised to exclude funding 
for the operational aspects of the Space 
Shuttle program. R&D support levels as 


Federal obligations for research and development by 
major department and agency 


presented in the President's 1984 budget 
are shown below: 

The 1984 budget includes $45.8 billion 
for research and development, 18 percent 
over the 1983 level. The budget continues 
the administration's established policies 
toward support of R&D activities in areas 
of national needs, with special emphasis 
on defense and support of basic research 
in the physical sciences and engineering. 
This emphasis is reflected in the strong 
increases in R&D obligations proposed for 
the Department of Defense (DOD), 29 
percent, including a 13-percent increase 
in DOD basic research programs, as well 
as the growth scheduled for basic research 


programs in the National Science Foun- 
dation (NSF) (18 percent), the Department 
of Energy (DOE) (19 percent), and the 
National Aeronautics and Space Admin- 
istration (NASA) (13 percent). The 10 
percent increase shown for overall Fed- 
eral basic research funding will provide 
for a real increase after inflation of more 
than 4 percent above 1983. 

As a fraction of the total Federal budget, 
outlays for R&D and R&D plant grow 
significantly in the 1984 budget, ending a 
steady decline in this ratio evident over 
the entire 1974-83 period. In 1984, this 
ratio reaches an estimated 5.2 percent 
compared with 4.8 percent in 1983. 


[Dollars in millions] 
Percent 
change 
Agency 1983 1984 | 1983-84 
WOE coccccccccsrccccceccescccesecs $38,860 | $45,796 | +17.8% x 
+4 f 
Defense—Military functions ............. 23,179 29,882 , +28.9 
Department of Energy ................... 4,712 4,713 _ Development 
Department of Health and Human 
SE scdveeusdeneseececssnsesauia 4,316 4,416 +2.3 
National institutes of Health ............ 3,771 3,842 +1.9 Applied 
National Aeronautics and Space research 
Administration ................0000058. 2,506 2,473 -1.3 
National Science Foundation ............ 1,060 1,240 | +17.0 a 
Department of Agriculture ............... 850 849 “1 ag, 
Department of Transportation............ 393 519 | +32.1 od | 
Departmentoftheinterior ............... 373 329} -11.8 ee - 7 
DepartmeniofCommerce ............... 312 227 -27.2 4 re : Basic research 
Environmental Protection Agency ........ 241 208 -13.7 Bets 
Nuclear Regulatory Commission ......... 210 200 -4.8 re 
Veterans Administration ................ 165 163 -1.2 
Agency for international Development .... 152 161 +5.9 
BE eG ccccccccccecesecescesecceses 391 418 +6.9 


ihe 
eo} 
cp 4 


y 
ee 2 a 
a 


. ‘includes the Departments of Education, Justice, Labor, Housing and Urban Development and 
Treasury, the Tennessee Valley Authority, the Smithsonian Institution, the Corps of Engineers, and 


the Federal Emergency Management Agency. 
SOURCE: Office of Management and Budget 
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introduction 


This report is one of several recurring 
NSF reports based on surveys that elicit 
data on R&D funding and scientific and 
engineering (S/E) personnel within the 
major sectors of the national economy. 
The data in the Federal Funds series cover 
Federal agency funding of R&D programs. 
In the latest report, data were based on 
R&D outlay and obligation levels as re- 
ported in the Federal Funds for Research 
and Development, Fiscal Years 1981, 1982, 
and 1983, Volume XXXI survey, conducted 
by NSF between March and August 1982. 
The 96 agency respondents, representing 
departments, agencies, and agency sub- 
divisions, included all those that sponsored 
R&D programs during the 1981-83 budget 
period. 


Federal agencies provided R&D data to 
the Office of Management and Budget 
(OMB) for inclusion in ‘Special Analysis 
K: Research and Development” in The 
Budget of the United States Government, 
Fiscal Year 1983, as part of the budget 
document presented to Congress in Feb- 
ruary 1982. R&D data in the OMB docu- 
ment and in the Federal Funds survey were 
based on the same definitions and are 
reconcilable, but data in the Federal Funds 
survey are classified in greater detail and 
cover smaller R&D support agencies not 


covered by OMB. 


As shown in this report and in detailed 
statistical tables the Federal Funds categories 
cover Federal R&D data by agency, char- 
acter of work (basic research, applied 
research, and development), performer, and 
field of science for the 1981-83 period and 
by State distribution for 1981. These 
categories were set forth earlier in a separate 
document.? The detailed statistical tables 
include historical data for the 1973-83 
period. 

Data in the detailed statistical tables for 
FY 1973 through FY 198) are actual, but 
data for the next two years are estimated. 
Data for FY 1982 reflect obligations esti- 
mated in the second quarter of that year, 
including obligations carried over from 
prior-year appropriations, as reported by 
the agencies at that time. Data for FY 1983 
are based on amounts requested in the 
President's 1983 budget. While 1983 data 
for some agencies include estimates for 
carryovers, they do not reflect subsequent 
appropriations or changes made by ex- 
ecutive apportionment. 

Federal Funds data are comparable from 
one year to the next and provide a useful 
measure of trends. They do not reflect the 


? National Science Foundation, Federal Funds for Research 
and Development, Fiscal Years 1981, 1982, and 1983, Volume 
XXXI (Detailed Statistical Tables) (NSF 82-326)(Washington, 
D.C., 1982). These are obtainable gratis from NSF. 


ED FROM BEST 
AVAILABLE COPY 


precision used for accounting purposes. 
Borderline problems exist in that some R&D 
programs are not identified as such. When 
they are not identified as budget line items, 
they must be separated by agency respond- 
ents from other, larger programs in the 
agency budget accounts. R&D programs 
must then be further subdivided into survey 
categories: basic research, applied research, 
development, performing sectors, and 
fields. They must also be identified in terms 
of distribution to States. Agency records 
are often kept by categories other than 
those requested in the survey, and in these 
instances, respondents must use judgment 
in reporting data. 

The respondents have gained consider- 
able experience, however, in meeting the 
survey requirements, and their efforts to 
report accurately and according to estab- 
lished definitions have continued to im- 
prove the reliability of the data. When 
reexamination of reporting systems and 
concepts has resulted in reclassification of 
data, agencies have revised prior-year data 
to maintain consistency wih the latest 
taxonomy. For this rea.on, users of his- 
torical data should use only the series in 
the latest Detailed Statistical Tables or in 
the more extensive historical tables issued 
separately and a-ailable on request from 
the NSF Division of Science Resources 
Studies. 


section 1. 


federal r&d perspectives 


The 1983 budget included $43.0 billion 
in research and development (R&D) obli- 
gations (R&D plant excluded), an increase 
of 10 percent over the $39.0 billion esti- 
mated for fiscal year (FY) 1982. In real 
terms this represents a gain of 5 percent 
which is largely attributable to the proposed 
increase for R&D programs of the De- 
partment of Defense (DOD).* 

Federal R&D support was targeted 
chiefly at areas of national security and 
programs for which there are insufficient 
economic incentives or resources for private 
sector investment. Support was phased out 
for technologies that showed promise of 
near-term commercialization. Continued 
Federal support was given to basic research 
and to high-risk technologies that require 
long periods of initial development and 
where potentially large payoffs are antic- 
ipated, as in fusion power. 

In the 1983 budget only four agencies 
were scheduled for R&D funding at levels 
that reflected real growth over 1982. These 
were DOD, National Aeronautics and 
Space Administration (NASA), the Na- 
tional Science Foundation (NSF), and the 
Department of Transportation (DOT). 
Both NSF and DOT showed reductions in 
current dollars in 1982—a minimal decrease 
for NSF and a large decrease for DOT that 
cut across all major program areas. 

In 1983 DOD programs were expected 
to reach a funding level of $24.5 billion, 
or 57 percent of the Federal R&D total. 
Proposed funding for all other agencies 
combined was $18.5 billion (table 1). DOD 
support for R&D grew 19 percent between 


TAn estimate for inflation of 5.0 percent based on the 
GNP price deflator, was used by the Office of Managemant 
and Budget (OMB) for fiscal year (FY) 1983. 


1982 and 1983 compared with growth of 
less than 1 percent for all other agencies 
combined. 

The chief factor in the increase for 
nondefense R&D funds in 1983 was the 
11-percent gain in NASA R&D programs. 
Excluding DOD and NASA, all other 
civilian agencies as a whole showed a 
5-percent decrease. This pattern was an 
extension of the pattern established in the 
1982 budget. That budget provided a 
significant growth for DOD and NASA 


programs, but absolute reductions in 
funding—or only slight growth—for the 
R&D programs of most other agencies 
(chart 1). 

The 1982 budget marked a notable 
departure from trends in the 1973-81 period 
when the average annual rate of R&D 
growth for DOD programs was less than 
the aggregate R&D growth rate for all the 
other agencies. During that period scarcely 
any real growth w. _ registered in funding 
for DOD R&D activities while an average 


Table 1. Federal R&D obligations by agency: fiscal years 1973 and 1981-83 
{Doliars in millions] 


Actual Estimated 
Average 
annual 
Agency percent Percent Percent 
change change change 
1973 1981 | 1973-81 1982 | 1981-82 1983 |1982-83 
Total, aliagencies .......... $16,800 | $34,917 +9.6 |$38,954 | +11.6 |$42,974| +103 
Department of Defense.......... 8,404 16,509 +8.8 | 20,602} +248 | 24,520); +19.0 
Total, allagenciesminusDOD . 8.396 | 18409; +103 | 18,352 -3 | 18,454 +6 
National Aeronautics and Space 
Administration ............... 3,061 5,407 +7.4 5,841 +8.0 6.513 | +115 
Department of Energy’ .......... 1,363 4,918| +17.4 4,583 6.8 3,944 -13.S 
Department of Health and Human 
SOTViCOS 2... e ee eees 71,672 3,927; +113 3,968 +1.0 4,118 +3.8 
National Science Foundation ... 480 962 +9.1 960 -.2 1,025 +6.8 
Department of Agriculture ....... 367 774 +9.8 807 +43 83S +3.9 
Department of Transportation .... 311 416 +3.7 328 -21.1 367 +118 
Department of theinterior ....... 247 427 +7.1 403 -5.6 365 -9.6 
Department of Commerce ....... 191 328 +7.0 281 -14.3 234 -16.7 
Environmental Protection Agency 181 326 +76 317 -2.8 230 -27.5 
Nuclear Regulatory Commission . = 220 _ 216 -1.8 214 -1.0 
Other agencies ................. 524 705 +3.8 647 -8.2 606 -6.4 
‘For 1973 data for the Atomic Energy Commission were used 
? Department of Health, Education, and Weltare minus the Office of Education and the National institute of Education 
SOURCE National Science 7 oundation 
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annual real growth rate of approximately 
2 percent was registered for the combined 
R&D program totals of the other agencies. 
The 1982 budget strategy produced a 
25-percent increase in the R&D programs 
of DOD between 1981 and 1982 while 
the combined R&D totals of all other 
agencies remained level. 


the role of dod 


Since World War II DOD has been the 
leading agency in Federal R&D support. 
In the early fifties, the DOD share of the 
Federal R&D total rose as high as 83 
percent, but by 1964 the share had fallen 


to approximately 50 percent as NASA 
programs assumed an increasing role in 
the Federal K&D effort and as programs 
of the Atomic Energy Commission {AEC} 
and the Department of Health, Education, 
and Welfare (HEW) also grew. During the 
rest of the sixties and all of the seventies, 
the DOD share ranged between 43 percent 
and 52 percent. 

Although the 1980 budget started to 
place an increased emphasis on defense 
programs and to reduce the emphasis on 
most other programs, a trend in this direc- 
tion did not become sharply accentuated 
until the new administration presented its 
revised 1982 budget. In that budget and 
the next one, large increases were giv2n to 
all the DOD mission areas within the 
research, development, test and evalua- 
tion (RDT&E) account: strategic, tactical, 
advanced technology development, intel- 
ligence and communicetions, and tech- 
nology base. Since most programs within 
these areas involve large development 
efforts, the share of DOD in Federal 
cevelopment, always predominant, has 
been growing. The growth that began in 
1980 has accelerated in the two most recent 
years (chart 2). The share of DOD in the 


NASA 
- 
es 
— ane ot DOE = 


. 6 ee* 
.. . 
’ ee 


Federal research total has also been growing 
in the same period. 
In the 1983 budget, large increases were 
directed (1) to the Air Force M-X strategic 
missile and an upgraded version of the 
B-1 bomber, (2) to development of a new 
Navy Trident .1 missile system, and, (3) to 
continued work on the Army ballistic 
missile defense systems technology pro- 
gram. Further development of ICBM basing 
and space defense programs was also 
included in the RDT&E strategic mission 
area. A range of tactical programs received 
increased support, and within intelligence 
and communications, the NAVSTAR 
global positioning system was a major 
effort. Advanced technology development 
programs were also scheduled for important 
growth. Technology base funding (entirely 
research) showed significant increases for 
all three armed services, continuing an 
upward trend that began in 1979. 


other major r&d 
support agencies 


NASA R&D obligations have grown at 
an average rate of 7.0 percent since 1973. 
Growth in recent years has largely repre- 
sented obligations for space shuttle and 
space flight activities. Such high-prio:ity 
items were offset only partially by reduc- 
tions for planetary exploration programs 
and certain space applications programs 
that were considered more efficiently under- 
taken by private industry, for example, the 
communications satellite effort. Increases 
in the 1983 NASA budget included the 
broad NASA space transportation systems 
program area, which includes the shuttle, 
was increased 11 percent, and the space 
science program area was increased 18 per- 
cent, covering programs such as the space 
telescope, the international solar polar mis- 
sion (ISPM), the gamma ray observatory, 
and life sciences flight experiments. The 
NASA space and terrestrial applications 
program and the aeronautica! research and 
technology programs showed little overall 
change in funding in the 1983 budget. 

In 1983 the Department of Health and 
Human Services (HHS) request an R&D 
increase of 4 percent, to $4.1 billion, which 
amounted to a decline in constant dollars. 
Within HHS, the National Institutes of 
Health (NIH) accounted for nearly nine- 
tenths of the R&D total. The 11 institutes 
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requested relative increases of 2 percent 
to 5 percent each, for biomedical research 
in various aspects of diseases. The Alcohol, 
Drug Abuse, and Mental Health Admin- 
istration (ADAMHA) requested an increase 
of 14 percent in 1983 for research in mental 
disorders and substance abuse, with special 
emphasis cn alcoholism. 

R&D obligations for the Department 
of Energy (DOE) in 1983 were scheduled 
for a decrease of 14 percent from the 1982 
DOE level, to $3.9 billion. This reduction 
contrasted sharply with the average anaual 
DOE funding growth rate of 17.4 percent 
between 1973 and 1981 

Recent reductioits for energy have in- 
cluded the phasing down or termination 
of federally sponsored R&D programs in 
energy technologies deemed more appro- 
priately the responsibility of the private 
sector. The 1983 budget continued the 
curtailment begun in the previous budget 
of Federal R&D activities in fossil energy, 
solar energy, and energy conservation, and 
nuclear fission programs also showed a 
substantial decrease in 1983 despite plans 
to continue the Clinch River breeder reactor 
project. On the energy sice, only DOE 
magnetic fusion and supporting research 
programs were given increases in the 1983 
budget. DOE atomic energy defense R&D 
activities were scheduled for a 12-percent 
increace Defense activities represented 43 
percent of the proposed DOE R&D total 
in the 1983 budget, compared with 27 
percent of the DOE total in 1981. 

For NSF an R&D increase of 7 percent, to 
$1.0 billion, in the 1983 budget was slig!itly 
ahead of the growth of inflation, compared 
with a real decline in the previous year. 
This increase reflected growth in all major 
NSF program areas with the exception of 
the ocean drilling program, which was cut 
30 percent. Most broad NSF programs 
gained between 5 percent and 7 percent 
except for the Antarctic program, which 
was proposed for a gain of 27 percent, 
largely directed to increased operations 
support costs. 

The Department of Agriculture (USDA) 
was given an increase of 4 percent for 
R&D activities, the same as the previous 
year but less than one-half the average 
annual growth rate in the 1973-81 period. 
The R&D programs of the Agricultural 
Research Service (ARS), the largest USDA 
program area, were expected to grow 10 
percent in 1983. Cooperative State Research 
Service programs showed virtually no 


growth, and Forest Service programs were 
cut 11 percent. 

Among the agencies with smaller R&D 
programs, DOT received a 12-percent 
increase in the 1983 budget after a sub- 
stantial reduction the previous year. This 
reflected expansion of research on air traffic 
control systems, computer development, 
and aircraft safety. A projected decrease 
of 10 percent for the Department of the 
Interior and a 28-percent decrease for the 
Environmental Protection Agency (EPA) 
largely reflected cuts in a number of natural 
resources and environment R&D programs. 
EPA pollution control and abatement re- 
search was cut 25 percent. The other major 
EPA research activity, on the environmental 
effects of various energy technologies, was 
cut 62 percent. Research programs of the 
Nuclear Regulatory Commission (NRC}, 
related to reactor safety and regulation, 
were proposed for funding in 1983 at 
almost the same level as in 1982. 


relationship to 
broader indicators 


the federal budget 


The share of R&D and R&D plant 
outlays within the overall Federal budget 
has remained relatively stable since 1975, 
following a steady decline during the 
previous 10 years. From nearly 13 percent 
in 1905, the share fell to approximateiy 6 
percent in 1983 (table 2). The earlier decline 
resulted from the fact that non-R&D 
programs, chiefly social programs, were 
expanding more rapidly than R&D pro- 
grams. This stability of the R&D ratio i 
derived from a resurgence of growth in 
Federal development programs related to 
energy, defense, and space that has pro- 
duced sufficient growth in the Federal 
R&D total to keep pace with the budget 
as a whole. 


Table 2. Federal overall budget outlays and R&D obligations 
and outlays: fisca! years 1960-83 


[Dollars in rnillions} 
Research, development, 
Total and R&D plant R&D & R&D plant outlays 
Fiscal year budget as @ percent of 
outlays’ | Obligations Outlays total budget outlays 
OOD ic ccccaconcaceecoesed $ 92,223 $ 8,080 $ 7,744 8.4 
1961 cee eens 97,795 9,607 9,287 9.5 
GOOD nn ccvvaseeccaccosscs 106,813 11,069 10,387 9.7 
PPE rrrrrr rrr 111,311 13,663 12,012 10.8 
GOS cc ccccncvevtenssesss 118,584 15.324 14,707 12.4 
sh 118,430 15,746 14.889 12.6 
GOED ccccccccecceeseccess 134,652 16,179 16,018 11.9 
GET ccccccccccccccccsess 157,608 17,149 16,859 10.7 
GOED ncccccccesescceesses 178,134 16,525 17,049 96 
 PPPPPPrerrrrrrrrrs 184,645 16,310 16,348 89 
COD ccccccconcscecseccas 196,588 15,863 15,734 8.0 
COE vccccvecoccseecaseces 211,425 16,154 15,971 76 
GOD cccccctccecetesecsas 232,021 17,098 16,727 7.2 
OOD ccccceccesctcesceans 247,074 17,574 17,489 7.1 
GOOG ic cccccecctsaseceenss 269,620 18,176 18,297 68 
GOOG ns ccccececassecesees 326,185 19,860 19,551 6.0 
 PPPPPPPrrrrrrrrrrre 366,439 21,616 21,021 5.7 
OO cccavccntasheceneecs 402,725 25,350 23,379 5.8 
GE ccccccuescucensensns 450,836 27,683 25,679 5.7 
OOD occeccscescsscaceces 493,673 30,453 27,842 56 
GOED occcccoceccvccseccce 579,613 33,236 31,882 5.5 
GEE cccnccccccceveseeses 657,204 36,403 35,786 5.4 
1982 (estimate)’.......... 725,331 40,438 39,317 5.4 
1983 jestimate)’?.......... 757,638 44,272 42,382 56 


‘Outlays include expenditures plus net lending 


? These estimates are based on amounts shown .1 The Budget of the United States Government, Fiscal Year 1983, Executive Office of the 


President Office of Management and Budget 


SOURCES Office of Mangement ans Budget and the National Science Foundation 
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the gross national product 


R&D expenditures as a share of the gross 
national product (GNP) are sometimes used 
to provide a benchmark for analysis of 
the effects of research and development 
on economic growth and productivity. 
Although such effects can be more reliably 
determined only through measurement of 
a complex set of interactions, the R&D/ 
GNP ratio provides some indication of 
trends in the proportion of the Nation's 
resources devoted to research and devel- 
opment. R&D and R&D plant outlays are 
used in computing these ratios. 

During the 6-year period from 1973 to 
1979 the Federal R&D/GNP ratio declined 
steadily from 1.39 percent to 1.18 percent 
as other areas of national expenditure grew 
more rapidly than Federal R&D funding 
(chart 3). The ratio has increased each year 
since 1979, however, and is estimated at 
1.33 percent in 1983. The increases have 
been attributable to growth in DOE, DOD, 
and NASA spending—especially DOD—at 
a time when other national expenditures 
were showing slower rates of increase, more 
recently reflecting economic conditions. 


the national r&d total 


After the midsixties, federally supported 
R&D activities began to play a declining 
role in the nationai R&D expenditure total. 
In 1964, the Federal share peaked at 66 
percent and then declined almost steadily 
each year, reaching an estimated 46 percent 
in 1983. 

The reason for these shifts is that be- 
tween 1967 and 1970 Federal R&D outlays 
declined in absolute terms and, thereafter, 
overall annual growth was slight until 1975. 
The gains that were registered in health, 
general science, and energy programs were 
largely offset by only slight ‘ncreases in 
defense programs and declines in space 
programs. Since 1975, funding for energy, 
defense, and space programs has coritrib- 
uted substantially to overall Federal growth, 
but industry R&D support has been grow- 
ing even more rapidly than Federal support. 

The industry-supported share, which 
encompasses nearly all non-Federal R&D 
expenditures, has been rising since 1965. 
In recent years industrial R&D funding 
has reflected a response to the need for 
new energy conservation and development 
measures and to Federal regulatory policies 
affecting food and drugs, environmental 
pollution, and public safety. Furthermore, 
as competition has increased, particularly 
from foreign sources, U.S. corporate strat- 
egy has placed greater emphasis on R&D 
activities. 


character of work 


Federal current-dollar obligations for all 
three R&D components—basic research, 
applied research, and development—showed 
increases in each year after 1973, but the 
rates of growth varied (chart 4 and table 
3). Although the 1983 current-dollar level 
of total R&D support is two and one-half 
times as high as the 1973 level, yielding 
an average annual 10-year growth rate of 
9.8 percent, the constant-dollar level grew 
more slowly at an average annual rate of 
2.0 percent.‘ 
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Basic research 


Average annua! rate of change 
Current Constant | 
dollars dollars 
1973-76 | + 73% -0o7% 
1976-41 | + 109% +26% 
1961463 | + 110% +46% 


development 


Most of the recent R&D growth has 
been provided by increases in development 
programs—particularly those which are 
defense related. Between 1976 and 1983 
development support showed an estimated 
average annual real growth of 4.4 percent. 
The renewed emphasis on defense within 
Federal budgets produced increasingly rapid 
growth in DOD development funding after 
1979, especially in the last two years. 
Between 1981 and 1982, the increase was 
an estimated 27 percent. In the 1983 budget, 
total Federal development obligations, at 
$29.7 billion were 13 percent higher than 
the 1982 level. By 1983, DOD represented 
71 percent of the Federal development total. 
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Table 3. Federal obligations for 
research and development 
by character of work: 
fiscal years 1973-83 


[Dollars in millions] 


Research 

Fiscal Devel- 

year Total | Basic |Applied | opment 
1973 ..... $16,800 |$2,232 | $3,349 |$11,219 
1974 ..... 17,410 | 2,388 3,788 | 11,235 
1076 ..... 19,039 | 2,588 4,141 | 12,309 
1976 ..... 20,780 | 2,767 4,852 | 13.160 
1977 ..... 23,983 | 3,259 5,255 | 15,469 
1978 ..... 26,387 | 3,699 5,908 | 16,781 
1979 ..... 28,978 | 4,193 6,342 | 18,443 
1980 ..... 31,680 | 4,674 6,923 | 20,083 
1981' 34,917 | 5,041 7,171 | 22,705 
1982 (est.}' | 38,954 | 5,311 7,284 | 26,359 
1983 (est.)' | 42,974 | 5,765 7,500 | 29,709 


‘Data for 1981, 1982 and 1983 are based on the President's 1983 
Ludget. 


NOTE: Detail may not add to totais because of rounding. 
SOURCE: National Science Foundation 


Between 1973 and 1976, Federal devel- 
opment funding declined in real terms at 
an average annual rate of 2.4 percent. At 
that time DOD programs were showing 
little growth and NASA programs, the 
second largest source of development 
support after DOD, were actually declining. 
By 1975, however, the development effort 
of DOE (third in size of support) began to 
rise in response to the energy crisis; this 
growth did not taper off until 1979. 

Between 1978 and 1982, an upward surge 
occurred in NASA support for the final 
phases of space shuttle development.® But 
as NASA shuttle programs become opera- 
tional and as energy development programs 
phase down in nonnuclear areas, most 
development growth will be derived from 
DOD in the years immediately ahead. 


basic research 


Federal support to basic research ac- 
counts for two-thirds of all the basic 
research performed in the United States, 


* This trend is based on R&D data reported by NASA for 
the 1979-83 budgets. In the 1984 budget NASA recategorized 
costs of space shuttle programs, separating operating from 
R&D costs. Tracking and data acquisition and administrative 
costs related to postdevelopment phases of the shuttle were 
also deleted. The development levels for NASA were, thereby, 
considerably reduced and showed a declining, instead of a 
rising, trend for the 1977-84 period. 


with the chief effort undertaken in uni- 
versity laboratories. From 1973 to 1976 
Federal support to basic research declined 
in real terms, and recognition of the 
probable consequences of this decline 
resulted in a Government policy of targeting 
overall basic research support at levels that 
would represent real growth. Thus, from 
1976 through 1980, basic research support 
grew each year in constant dollars, with 
all the leading support agencies partici- 
pating in the growth, especially HHS (chart 
5). In 1981 and 1982, however, budget 
austerity measures produced support levels 
that represented declines in real terms.® 

In the 1983 budget an increase of 9 
percent was proposed in overall funding, 
to $5.8 billion in obligations (or 3 percent 
in constant dollars). This reflected increases 
for all the leading basic research support 
agencies with the exception of HHS (chart 
6). The largest increases were given to 


DOD, NASA, and DOE. The budget noted 


Data F sed on appropriations and other actions subsequent 
to the presentation of the 1983 budget now indicate a slight 
real growth in Federal basic research support in 1982. 
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All others 


the importance of basic research as an 
underpinning for advances in many areas, 
including nutrition, agricultural productiv- 
ity, and new technology for defense, space, 
and energy. 


applied research 


Between 1973 and 1978 Federal obliga- 
tions for applied research rose in real terms 
at an average annual growth rate of 4.1 
percent. Even though funding continued 
to increase in current dollars in each ensuing 
year, the effects of inflation resulted in an 
almost steady erosion of real support. The 
aver.ige annual rate of decline between 1978 
and 1983 was 2.8 percent. The total of 
proposed applied research obligations in 
1983 was $7.5 billion, 3 percent over the 
1982 level. 

The estimated constant-dollar level in 
1983 was only slightly higher than the 
constant-dollar level in 1975. Since that 
year, DOD applied research obligations 
have increased considerably so that DOD 
now makes up one-third of total Federal 
support, compared with approximately 
one-fourth in the earlier year. Growth 
has been slow for HHS programs, and 
NASA support to applied research began 
to drop after 1980, although an increase 
was expected in 1983. DOE, the other 
leading support agency, showed an absolute 


decrease in the 1983 budget, reflecting a 
number of energy program reductions 
(chart 7). 


fields of science and 
engineering 


Federal obligations for research were 
expected to reach $13.3 billion in 1983, 
up 5 percent from the 1982 level. This 
relative increase was approximately one- 
half the average annual increase for Federal 
research support during the 1973-82 period. 

The research total subsumes seven major 
fields of science plus a ‘‘not elsewhere 
classified’ category covering multidis- 
ciplinary projects within a broad field and 
single-discipline projects for which a sep- 
arate field is not specified in the Federal 
Funds reporting system. 

The life sciences have been the leading 
field for Federal research support in the 


1973-83 period, accounting for more than 
35 percent of the Federal research total 
(table 4). The average annual rate of fund- 
ing growth of 10.1 percent between 1973 
and 1982 was the third highest of the seven 
fields. The anticipated 1982-83 increase was 
3 percent, however, chiefly reflecting the 
limited increase given to NIH biomedical 
research. 

Engineering, one-fourth of the Federal 
research total, was expected to receive an 
increase of 1 percent in 1983, compared 
with 9.6-percent average annual growth 
during the previous 9-year period. DOD, 
the largest source of Federal support to 
such research, reflected a 10-percent in- 
crease and NASA, next in support, a 5- 
percent increase. These increases, as well 
as a 7-perceni increase in NSF support, 
were offset by a 40-percent decrease in 
DOE funding. 

The physical sciences represent approxi- 
mately one-fifth of the Federal research 
total. The estimated 13 percent increase in 
1983 over 1982 was the third highest among 
the fields. From 1973 to 1982 the annual 
average rate of growth of 11.0 percent was 
second only to growth in mathematics and 
computer sciences research. DOE and DOD 
are major sources of research support to 
this field. 

The environmental sciences—atmos- 
pheric, geological, and oceanographic— 
accounted for almost one-tenth of the 
Federal research total in the 1983 budget. 
The environmental sciences grew at an 
average annual rate of 7.3 percent from 
1973 to 1982, but were scheduled for less 
than a 1-percent increase in 1983. This 
departure from the earlier trend resulted 
from decreased support on the part of the 
National Oceanic and Atmospheric Ad- 
ministration (NOAA) within the Depart- 
ment of Commerce and the Geological 
Survey within the Department of the 
Interior, primarily to oceanographic and 
geological sciences. 

Social sciences, now 3 percent of the 
Federal research total, reflected the slowest 
growth rate of any of the fields from 1973 
to 1982—an annual average of 3.5 percent. 
This field was also the only one to receive 
less support in 1983 than in 1982, with a 
decrease of 2 percent. HHS has been the 
chief support agency, through programs 
in health care financing, human develop- 
ment, and mental health, followed by 
USDA and the Department of Labor, both 
concentrating in economics. 


Table 4. Distribution of Federal 
obligations for research, by detailed 
fields of science and engineering: 
fiscal year 1983 esi.) 


{Dollars in thousands] 


Total | Share 
Detailed fields obligations jof total 
Total, allfields ... $13,264,864 | 100% 
Lifesciences, total ..... 4,735,029 | 35.7 
Biological (excl) 
environmental .... 2,124,376 | 16.0 
Environmental 
biology .......... 222,376 1.7 
Agricultural......... 545,200 4.1 
Medical ............ 1,727,855 | 13.0 
Life sciences, n.e.c.? . 115,193 RS) 
Engineering, total...... 3,172,285 | 23.9 
Aeronautical ........ 684,965 5.2 
Astronautical ....... 336,500 2.5 
Chemical ........... 143,837 1.1 
Civil ............... 136,148 1.0 
Electrical ........... 624,376 4.7 
Mechanical ......... 228,946 1.7 
Metallurgy and 
materials ......... 314,065 2.4 
Engineering, n.e.c.? .. 705,448 | 5.3 
Physical sciences, total . 2,846,294 . 21.5 
Astronomy ......... 386,078 | 2.9 
Chemistry .......... 532,818 | 4.0 
Pyles ........005. 1,762,371 | 13.3 
Physical sciences, 
RMB? 2. ccccccees 165,027 | 1.2 
Environmental sciences, 
total ............... 1,097,700 8.3 
Atmospheric ........ 390,248 29 
Geological ......... 369,813 2.8 
Oceanography ...... 252,752 1.9 
Environmental 
sciences, n.e.c.”... 84,887 6 
Social sciences, total ... 397,778 3.0 
Anthropology ....... 14,647 J 
Economics ......... 148,269 1.1 
Politicalscience ..... 8,432 1 
Sociology .......... 52,331 4 
Social sciences, 
1 174,099 1.3 
Mathematical and 
computer sciences, 
eee 356,530 2.7 
Mathematics ....... 149,252 1.1 
Computer sciences . . 164,545 1.2 
Mathematics and 
computer sciences, 
AOBe 2... cccccces 42,733 3 
Psychology, total ...... 257,986 1.9 
Biological aspects ... 67,155 5 
Socialaspects ...... 117,721 9 
Psychological 
sciences, n.e.c.”... 73,110 
Other sciences, n.e.c.” . 401,291 3.0 


‘Data are based on the President's 1983 budget. 

Not elsewhere classified: To be used for multidisciplinary projects 
within a broad field and for single-discipline projects for which a 
separate field has not been assigned. 


SOURCE: National Science Foundation 


MICROFILMED FROM BEST 


AVAILABLE COPY = 


Mathematics and computer sciences 
represented 3 percent of the 1983 Federal 
research total, even though the average 
annual rate of growth of 13.4 percent 
between 1973 and 1982 was the highest 
of all the major fields of science. The 
15-percent increase anticipated in 1983 was 
the second largest among the fields. Because 
the absolute dollar support to this field 
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has always been small, relative to other 
fields, the large recent increases still do 
not raise the share of the total very sig- 
nificantly. DOD, providing approximately 
60 percent of the Federal support to this 
field, realized increased obligations of 22 
percent in the 1983 budget. 

Although psychology commanded the 
smallest share of 1983 Federal research 
support—2 percent—this field showed the 


largest percent gain in the 1983 budget— 
20 percent. Support to psychology has 
increased 8.0 percent per year on the 
average from 1973 to 1982. HHS and DOD 
together provide nine-tenths of the total 
Federal research support to this field. 
Three-quarters of the 1983 proposed in- 
crease reflected DOD programs, especially 
those of the Army and Air Force. 


section 2. 


performers of federal 
research and develop- 
ment: an overview 


| Chart 8. Trond in Federal RAD obligations by raalor performer 
Industrial firms make up, by far, the oes Cae eS rig an aw ge ON bs inicaate 
largest of the performers of Federal research 
and development and, at the present time, 
comprise the most rapidly growing group 
in terms of Federal R&D support. This 
section addresses growth trends of the 
performing sectors within the Federal R&D 
total. Emphasis has been placed on the 
most recent years. 


Industrial firms@ 


the background 


Ever since World War II the largest share 
of total Federal R&D support has been 
directed to extramural performers. In the 
1983 budget the share of R&D funding 
represented by extramural performance 


reached an estimated 76 percent, or $32.8 —_--" - 
billion. fs FFRDC’s adm. by 
Federal intramural activities showed oa=camem™ universities 


steady year-to-year growth throughout the 
1967-83 period with less variation in rates 
of growth than the other performing sec- 
tors. Changes in broad performer relation- 
ships have been brought about chiefly by 
changes in extramural funding. The recent 
sharp growth in DOD programs has pro- 
vided sufficient support to extramural 
performers, especially to industrial firms, 
to bring the broad extramural-versus- 
intramural relationship close to that of the 
late sixties when DOD also strongly dom- 
inated total Federal R&D activities. 

Federal support to universities and col- 
leges, largely spurred by growth in NIH 
and NSF programs, grew each year after 
1970, but the amounts provided were not 
sufficient to raise the extramural share of 
the Federal R&D total while industry 
growth was moving so slowly (chart 8). 
Since 1981, Federal R&D funding to aca- 
demia has leveled off. 
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federal iritramural 


The Federal Government is the second 
largest performer of federally supported 
R&D programs after the industrial sector, 
accounting currently for an estimated 24 
percent of the Federal R&D total. Federal 
intramural performance was expected to 
reach $10.2 billion in 1983, a 5-percent 
increase over 1982, equal to the projected 
rate of inflation (table 5). 

There are approximately 700 Federal 
laboratories and installations located in the 
50 States, performing a diverse array of 
R&D activities that pertain to agency 
missions. This number appears not to have 
changed since 1967.’ Activities embrace 
basic research, applied research and de- 
velopment. An estimated 57 percent of 
the support to intramural performance in 
1983 was expected to be directed toward 
development programs, mostly those of 
DOD and NASA; 28 percent to: 
plied research; and 15 percent toward basic 
research (chart 9). 

Much of the cost of intramural work is 
for personnel who are either directly in- 
volved with the performance of R&D 
projects or, as is the case in agencies such 
as NSF, who are responsible for the admin- 
istration of R&D activities. Between 1973 
and 1983 real funding for intramural work 
has remained almost constant (chart 10). 
During this period the number of scientists 
and engineers employed by the Federal 
Government has increased by approxi- 
mately 6 percent,* which may indicate that 
salaries may have fallen slightly behind 
the rate of inflation or that the mix of 
personnel has changed. 


dod 


DOD has always ranked first among 
Federal agencies in intramural R&D per- 
formance, averaging more than one-half 
of total Federal obligations for intramural 


"See U.S. House of Representatives, 95th Congress, Second 
Session, Agriculture, Rural Development and Related 
Agencies Appropriations for 1979 hearings, Part 2, ‘‘In- 
vestigative Report on Utilization of Federal Laboratories’ ,”’ 
Washington, D.C. 1978. See also National Science Foundation, 
Directory of Federal R&D Installations For the Year Ending 
June 30, 1909 (NSE 79-23). 

*See National Science Foundation, National Patterns of 
Science and Technology Resources 1982 (NSF 82-319) 
(Washington, D.C.: Supt. of Documents, U.S. Government 
Printing Ottice, 1982), p. 32. 
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Table 5. Federal obligations for research and development by performer: 
fiscal years 1973 and 1981-83 


{Dollars in millions] 


Actual Estimated 
Average 
annual 
Agency percent Percent Percent 
change change change 
1973 1981 | 1973-81 1982 |1981-82 1983 | 1982-83 
Total .................02.. $16,800 | $34,917 +9.6 |$38,954 | +11.6 |$42,974| +103 
Federalintramural.............. 4,762 8,729 +7.9 9,645 | +10.5 | 10,164 +5.4 
industrialfirms ................. 7,731 | 16,261 +9.7 | 19,212 | +18.1 | 22,443) +168 
FFRDC’s administered by 
industrialfirms ............... 582 1,414| +11.7 1,477 +45 1,442 -2.4 
Universities and colleges ........ 1,917 4,478) +11.2 4,584 +2.4 4,720 +3.0 
FFRDC’s administered by 
universities .................. 725 1,829} +12.3 1,890 +3.3 1,963 +3.9 
Other nonprofit institutions ...... 578 1,120 +8.6 1,112 -.7 1,166 +49 
FFRDC’s administered by other 
nonprofit institutions .......... 183 525; +14.1 491 -6.5 558) +13.6 
State and local governments ..... 257 222 -1.8 202 -9.0 205 +1.5 
PN 5 vio och ianesseeceseses 64 340} +23.2 342 +.6 314 -8.2 


‘Federally funded research and development centers. 


Federal 
intramural 
24% 


Basic 


Applied 


4 “ Development 


SOURCE: National Science Foundation 
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research and development during the 
1973-83 period (an estimated three-fifths 
in 1983). DOD intramural funding showed 
relatively slow growth between 1973 and 
1981 (table 6). In 1982 and 1983 the 
indicated increases for DOD were far 
greater than for any other agency. In those 
two years, intramural support for all other 
agencies combined actually decreased. 

DOD intramural activities in the early 
seventies reflected fiscal constraints that 
were placed on overall defense budgets. 
During that period the DOD laboratories 
assumed an increasing share of technology 
base work (basic research plus applied 
research) as extramural awards were re- 
duced because available funds were drawn 
upon to meet Federal comparability pay 
increases. A DOD policy of special support 
to technology base programs was initiated 
in 1976 to direct funding to extramural 
performers, including industry and uni- 
versities and colleges. Intramural work also 
benefited, however. The interaction be- 
tween intramural and extramural research 
teams was considered especially productive 
in the advancement of the state of the art 
of weapons technology. 


From 1976 through 1983 DOD intra- 
mural funding for development showed 
an average annual gain of 12.6 percent, 
compared with an annual rate of 3.8 percent 
between 1973 and 1976. Added funds were 
directed to development of strategic and 
tactical systems. 

Intramural applied research showed an 
average annual gain of 8.7 percent between 
1973 and 1983, compared with an average 
annual decline of 1.9 percent in the earlier 
period. Increases encompassed work in such 
areas as missile technology, ballistics ‘ech- 
nology, high-energy lasers, chemical- 
biological defense, nuclear propulsion for 
ships, undersea weapons, aerospace pro- 
pulsion and flight dynamics, and command, 
control, and communication. 

Between 1976 and 1983 the average 
annual increase in DOD funding to intra- 
mural basic research was 9.5 percent, 
compared with 3.2 percent in the earlier 
period. Much of the effort was placed in 
the military sciences—in oceanography, 
materials sciences, medical sciences, 
physical sciences, and electronics, to name 
some leading areas. 

The current emphasis on development 
has affected DOD intramural, as well as 
extramural, activities. In 1973, the devel- 
opment share of DOD intramural work 
was 73 percent, compared with an estimated 
79 percent in 1983. The basic research 
share, however, has remained the same, at 


5 percent. Applied research has declined 
in emphasis from a 22-percent to a 16- 
percent share of the DOD intramural total. 

Some of the chief Air Force laboratories 
are the Avionics Laboratory at Wright- 
Patterson Air Force Base (AFB), in Ohio; 
the Armament Division at Eglin AFB in 
Florida; the Weapons Laboratory at Kirt- 
land AFB in New Mexico; the Flight Test 
Center at Edwards AFB in California; and 
the Rome Air Development Center at 
Griffiss AFB in New York State. 

Army laboratories include the White 
Sands Space Harbor in White Sands, New 
Mexico; the Missile Command Laboratories 
at Redstone Arsenal in Alabama; the Walter 
Reed Army Institute of Research in Wash- 
ington, D.C.; the Mobility Equipment R&D 
Command at Fort Belvoir, Virginia; and 
the Chemical Systems Laboratory at the 
Aberdeen Proving Ground in Maryland. 

Navy laboratories include the Surface 
Weapons Center in Silver Spring, Mary- 
land; the Weapons Center at China Lake, 
California; the Research Laboratory in 
Washington, D.C.; the Pacific Missile Test 
Center at Point Mugu, California; the 
Underwater Systems Center, at Newport, 
Rhode Island; and the Air Test Center at 
Patuxent River, Maryland. 


nasa 


Since 1967 NASA has ranked second 
behind DOD in intramural R&D activities. 


Table 6. Federal R&D obligations to intramural performers, by leading support 
agency: fiscal years 1973 and 1981-83 


[Dollars in millions} 


Actual Estimated 
Average 
annual 
Agency percent Percent Percent 
change change change 
1973 1981 | 1973-81 1982 | 1981-82 1983 | 1982-83 
Total 2.2.2... cee eee eee, $4,762 | $8,729 +7.9 | $9,645 | +10.5 | $10,164 +5.4 
Department of Defense.......... 2,675 4,281 +6.1 5,286 | +23.5 5,978; +13.1 
National Aeronautics and Space 
Administration ............... 893 1,347 +5.3 1,396 +3.6 1,422 +1.9 
Department of Health and Human 
Services, total................ ‘363 872; +11.6 895 +26 935 +45 
National Institutes of Health .... 253 639; +12.3 652 +2.0 671 +3.0 
OtherHHS................... 110 234 +9.9 243 +4.0 264 +8.5 
Department of Agriculture ....... 260 511 +8.8 521 +1.8 547 +5.1 
Allother agencies .............. 570 1,718; +148 1,548 -9.9 1,283 -17.1 
‘HEW data were used minus data for the Office of Education and the National institute of Education. 
SOURCE: National Science Foundation 
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The average annual growth rate (4.3 per- 
cent) since 1973 has not kept pace with 
inflation and has been the lowest of the 
leading intramural support agencies (chart 
11). The increase for NASA in 1983 was 
only 2 percent over 1982. 

Some of the chief NASA facilities are 
the Marshall Space Flight Center in Hunts- 
ville, Alabama; the Lyndon B. Johnson 
Space Center in Houston, Texas; the God- 


dard Space Flight Center in Greenbelt, 
Maryland; the Langley Research Center 
in Hampton, Virginia; the Lewis Research 
Center in Cleveland, Ohio; the John F. 
Kennedy Space Center at Kennedy Space 
Center, Florida; and the Ames Research 
Center at Moffett Field in California. 

In contrast to DOD, the intramural 
development effort for NASA has been 
declining in relative terms while the research 
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effort has been increasing. In 1973, the 
development share of the NASA intramural 
R&D total was 58 percent compared with 
43 percent in the current estimates. The 
basic research share has grown from 16 
percent to 20 percent, and the applied 
research share from 26 percent to 37 
percent. These figures reflect a decreasing 
emphasis on development efforts connected 
with the space shuttle program and an 
increasing emphasis on research connected 
with the space sciences program. 


hhs 


HHS has ranked third in intramurai 
funding since 1967 and currently accounts 
for 9 percent of the Federal intramural 
total. The leading group of activities con- 
sists of a diversity of biomedical research 
programs conducted at NIH facilities. NIH 
accounts for approximately 70 percent of 
the HHS intramural total. The strong 
growth in support to NIH programs during 
the seventies, especiai/y to work in cancer 
and heart disease, was instrumental in 
producing an average annual gain in in- 
tramural funding for HHS of 11.6 percent 
in the 1973-81 period. Since 1981, HHS 
intramural growth has been slight—an 
increase of 3 percent in 1982 and a proposed 
increase of less than 5 percent in 1983. 
These increases reflect a somewhat lower 
priority for health research in recent Federal 
budgets as compared with other budget 
research areas, such as defense and space. 

Intramural research activities for the HHS 
Alcohol, Drug Abuse and Mental Health 
Administration (ADAMHA) declined 
somewhat between 1973 and 1976. In 1977, 
a rising trend began as greater attention 
was given to mental health programs. 

HHS leads all other agencies in intra- 
mural basic research support. Since 1976, 
NIH alone has supported more intramural 
basic research than any other agency. NIH 
basic research activities have been primarily 
concerned with understanding the underly- 
ing phenomena related to life processes. 
NIH obligations for intramural basic re- 
search increased at an average annual rate 
of 13.1 percent between 1973 and 1981. 
NIH increases in 1982 and 1983, however, 
were 3 percent each year—less than infla- 
tion rates. 

By comparison, ADAMHA basic re- 
search support increased by 33 percent in 
1982, and 16 percent in 1983—far exceeding 
inflation rates. ADAMHA continues to 


place particular emphasis on alcoholism 
but also conducts studies on mental disease 
and neurological disorders and on the 
biomedical factors in, and health effects 
of, drug abuse. 

Basic research and applied research 
accounted for equal shares of the HHS 
intramural R&D total in the 1983 budget— 
é6 percent. Development accounted for 8 
percent. Rates of growth for applied re- 
search have been similar to those for Dasic 
research. 

The major NIH research facilities are 
those of the National Cancer Institute; the 
National Heart, Lung, and Blood Institute; 
the National Institute of Arthritis, Diabetes, 
and Digestive and Kidney Diseases; and 
the National Institute of Neurological and 
Communicative Disorders and Stroke. The 
major ADAMHA laboratories and research 
facilities are those of the National Institute 
of Mental Health on the NIH campus in 
Bethesda, Maryland. 


usda 


USDA supports intramural research in 
disciplines related to agriculture and for- 
estry. The R&D goals of this agency are 
accomplished chiefly through intramural 
activities (charts 12 and 13). Funding for 
USDA intramural work showed an average 
annual growth of 8.8 percent during the 
1973-81 period, as compared with a 2- 
percent increase in 1982 and a proposed 
5-percent increase in 1983. 

ARS is the primary contributor to USDA 
intramural research, making up more than 
60 percent of the intramural R&D total 
over the 1973-83 decade. The Forest Service 
contributed approximately 20 percent and 
the Economic Research Service, approxi- 
mately 10 percent. 

For many years ARS research has nearly 
all been conducted intramurally—in animal 
and plant production, and in the use and 
improvement of soil, water, and air. This 
research has been almost equally divided 
between basic and applied, with a somewhat 
greater emphasis on applied research. 

The Forest Service has conducted re- 
search programs on trees, timber, and 
watershed management; wildlife; recrea- 
tion; fire control; forest insects and disease; 
forest products utilization; and renewable 
resources. Emphasis has been placed on 
basic, rather than applied, research. 

The Economic Research Service conducts 
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interior 


USDA 


All other agencies 


research on the economics of agriculture, 
most of it applied in character. 

USDA sponsorship of applied research 
has grown almost steadily throughout the 
1973-83 decade. Overall, applied research 
support has grown at an average annual 
rate of 8.2 percent for the 1973-81 time- 
span, with less than a 1-percent gain in 
1982 and only a 3-percent gain in 1983. 
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By contrast, average annual gains for 
intramural basic research show a 9.3- 
percent increase during the 1973-81 period, 
followed by a 5-percent increase in 1982 
and a 10-percent increase in 1983. The 
greater increases for basic research are 
related to ARS programs. 

The chief USDA laboratories of ARS, 
out of a total of 114, are the Agricultural 
Research Center in Beltsville, Maryland; 
the Northern Regional Research Center 
in Peoria, Illinois; Eastern Regional Re- 
search Center in Wyndmoor, Pennsylvania; 
Western Regional Research Laboratory in 
Albany, California; and the Southern Re- 
gional Research Center in New Orleans, 
Louisiana. The Forest Products Laboratory 
in Madison, Wisconsin is the leading one 
among 75 laboratories of the Forest Service. 


other agencies 


The remaining agencies accounted for 
approximately 10 percent of all Federal 
intramural R&D funds in 1983. The largest 
of these include: the Department of the 
Interior with $245 million; the Department 
of Commerce with $206 million; DOE with 
$148 million; the Veterans Administration 
with $141 million; NSF with $126 mil- 
lion; and EPA, $110 million. 


industrial firms 


Based on the 1983 budget, Federal R&D 
obligations of $23.9 billion directed to 
industrial firms (including FFRDC’s)*® were 
expected to account for 56 percent of all 
Federal R&D performance, compared with 
51 percent as recently as 1981. The total 
represented an increase of $3.2 billion over 
1982, making 1983 the third consecutive 
yca. that Federal R&D funds to industry 
were zrowing at a higher rate than to any 
other performing sector. The growth is 
chic ited to development contract 
awari by DOD and NASA, which 
more than offset the decline in DOE de- 
velopment activities. 

Industry now accounts for the largest 
amount of R&D expenditures nationwide, 
and is increasing its efforts to stay com- 


*Throughout this analysis references to industrial firms 
include data for industry-administered FFRDC's. 
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petitive through new and improved prod- 
ucts and processes.'® Because of its unique 
role as the Nation's largest performer of 
research and development and the primary 
producer of goods and services for the 
Government, the industrial sector is in a 
better position than other sectors to assume 
additional R&D work for Federal agencies. 
In constant dollars, Federal R&D funding 
to industrial performers grew only slightly 
over the 1973-81 period, advancing at an 
average annual rate of 1.6 percent, in sharp 
contrast to an average annual rate of 9.6 
percent from 1981 to 1983 (chart 14). 
Together, DOD, NASA, and DOE will 
account for an estimated 97 percent of all 
Federal R&D funds directed to industrial 
firms in 1983, with DOD by far the leading 
source of such funds {charts 15 and 16). 
The same pattern was evident in 1973. 
Obligations for development were ex- 
pected to account for the overwhelming 


* National Science Foundation, National Patterns of Science 
and Technology Resources, op. cit. 
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share—89 percent—of Federal R&D funds 
provided to industrial firms in 1983. This 
is one reason for the size of the large 
industry share within the Federal R&D 
performance total since development is 
generally more expensive than basic or 
applied research. For each of the three 
leading support agencies, development 
contracts account for approximately nine 
out of 10 of the R&D dollars obligated to 
the industrial sector. 


All agencies 


The share of DOD within all Federal 
R&D support directed to industrial per- 
formers has grown from 62 percent in 1981 
to the current 70 percent—the highest since 
the late sixties. Opposite changes have 
appeared in the shares provided by DOE 
which, at an estimated 8 percent in 1983, 
has fallen well below the 19-percent high 
in 1979. 

Between 1982 and 1983 DOD R&D ob- 
ligations to industrial performers were ex- 
pected to advance 22 percent, reaching a 
total of $16.7 billion (table 7). This increase 
followed a rise of 26 percent in 1982. Each 
of these relative increases was more than 
twice the average annual rate of increase 
of 9.9 percent in the 1973-81 period. 


Table 7. Federal R&D obligations to industrial performers, by leading support 
agency: fiscal years 1973 and 1981-83 


[Dollars in millions} 


Actual Estimated 

Average 

annual 
Agency percent Percent Percent 
change change change 
1973 1981 | 1973-81 1982 |1981-82 1983 | 1982-83 
WOE gedeccdncecdedesesass $8,314 |$17,675 +9.9 689 | +17.1 |$23,684| +15.4 
Department of Defense.......... 5,140 | 10,931 +9.9 | 13,762 | +25.9 | 16,728) +21.6 

National Aeronautics and Space 

Administration ............... 1,961 3,489 +7.5 | 3,807 +9.1 4,420; +16.1 
Department of Energy’ .......... 773 2,486 | +15.7 | 2,407 -3.2 | 2,009 -16.6 
Allotheragencies .............. 440 768 +7.2 713 -7.2 728 +2.2 


‘For 1973 data for the Atomic Energy Commission were used. 


SOURCE: Nationa! Science Foundation 
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NASA showed an estimated 16-percent 
increase in R&D obligations to industry 
in the 1983 budget, to a tota! of $4.4 billion, 
following a 9-percent increase in 1982. 
These increases compared with an average 
funding increase of 7.5 percent per year 
from 1973 to 1981 following a sharp decline 
from 1967 to the midseventies (chart 17). 

The pattern for DOE was the reverse of 
that for DOD and NASA. Based on the 
1983 budget, the estimated $2.0 billion in 
DOE R&D obligations to industrial firms 
was nearly 17 percent below the 1982 level. 
and followed a decline of 3 percent in 1982. 
These reductions contrasted markedly with 
the 15.7-percent average annual increase 
seen for the energy agency over the 
1973-81 period. 

In 1983, as in 1967, the same share of 
DOD R&D funas was directed to indus- 
try—68 percent. In the early to midseven- 
ties, however, this share was as low as 61 
percent. The comparable share for NASA 
was 78 percent to industry in 1967, reaching 
a low of 59 percent during the midseventies 
and then rising again. The variation in 
the NASA share is accounted for by cycles 
inherent in the course of activities related 
to large-scale programs, such as the Apollo 
moon landing of the late sixties and the 
space shuttle that accelerated in the next 
10 years. Both of these programs required 
substantial efforts by industrial contractors. 
In 1974, the NASA budget reflected com- 
pletion of the Apollo program and the 
transition to the major initiative for the 
seventies, the space shuttle. At that time, 
the proportion of the agency's R&D funds 
accounted for by intramural activities, 
some of which were in preparation for 
development o/ the space shuttle, reached 
the highest point of the 1967-83 period— 
33 percent. 

The DOE pattern also reflects large-scale 
program changes. This agency has always 
relied on FFRDC’s for the performance of 
nuclear R&D activities. Those administered 
by industry have accounted for almost 
one-half of total DOE obligations to 
industrial firms. Over the 1967-76 period 
the industrial share of the energy agency 
R&D total was typically between 55 percent 
and 57 percent. In 1983 industry perform- 
ance was expected to account for only 51 
percent of the DOE total as nonnuclear 
programs declined. 

The remaining agencies that provide 
R&D support to industry have made up 3 
percent to 5 percent of the industry total 


in the 1973-83 period. The amount of 
funding provided by these agencies—chiefly 
DOT, HHS, and EPA—has remained re- 
markably stable since 1981. 


independent research and 
development 


In addition to the R&D efforts industry 
performs in direct response to the needs 
of Federal agencies, certain contractors— 
notably those selling goods or services to 
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DOD and NASA~—also perform “‘inde- 
pendent research and development,”’ or 
“IR&D.” This work is ‘independent’ in 
that it is conducted by the companies on 
their own initiative and under their own 
control. A portion of the cost of IR&D is 
recovered by the companies through over- 
head charged to the Government on cost- 
reimbursable contracts, in keeping with 
agreements as to the share of total company 
IR&D corporate activities deemed appro- 
priate for Federal reimbursement as an 
allowable indirect cost. 


Companies submit to sponsoring agen- 
cies portfolios of R&D projects that they 
have planned in areas related to their 
primary R&D and procurement contracts. 
The agencies review each project and decide 
whether the work is appropriate for Federal 
reimbursement under the IR&D program, 
basing decisions on the relevance of the 
work to the sponsoring agencies’ R&D 
missions. 

Payments to contractors for IR&D are 
substantial. In 1981, such payments for 
the first time exceeded $1 billion (table 8). 
Almost all such funding is provided by 
DOD, which has accounted for more than 
90 percent of the total since 1972. 

The Government has three major objec- 
tives for the IR&D support program: to 
create an environment which encourages 
development of innovative concepts for 
defense and space systems and equipment; 
to develop technical competence in con- 
tractors so that they can respond competi- 
tively to requests for proposals; and to 
contribute to the economic stability of con- 
tractors by allowing them technical latitude 
to develop a broad base of products." 

The dollars provided for IR&D are not 
separately identified in the Federal Funds 
survey, although the funds are included 
in DOD and NASA reported totals because 
IR&D reimbursements are provided 
through payments associated with indi- 
vidual R&D contracts. IR&D amounts are 
also covered in reports that companies make 
to NSF but are included as part of overall 
R&D expenditures. "? 


universities and 
colleges 


Universities and colleges accounted for 
11 percent of total Federal R&D obligations 


"See Detense Acquisition Regulations (formerly the Armed 
Services Procurement Regulations), Section 15-205.35, and 
U.S. Department of Defense Instruction 5100.66, January 
7, 1975, and December 8, 1970 for a detailed description of, 
and reimbursement guidelines for, IR&D efforts. For addi- 
tional information regarding Federal IR&D, see David D. 
Acker, Independent R&D. Key 'o Technological Growth, 
Defense Systems Management Review, Vol. 3 (Winter 1980), 
pp. 43-57; and Howard Emory Bethel, An Overview of 
DOD Policy for and Administration of Independent Re- 
search and Development, Defense Systems Management 
School, Defease Documentation Center, No. ADA 013302, 
May 1975. 

"*See National Science Foundation, Research and Devel- 
opment in Industry, 1980. Funds, 1980; Scientists and Engi- 
neers, January 1981, Detailed Statistical Tables (NSF 82-317) 
(Washington, D.C., 1982). 
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in the 1983 budget The $4.7 billion directed 
to the academic sector was 3 percent higher 
than the 1982 level (table 9). The chief 
reason for these lower growth rates was a 
reduction in the rates of increase for HHS, 


Table 8. Expenditures for iR&D 
reimbursement by DOD and NASA to 


major contractors 
[Dollars in millions] 

Yea DOD NASA Total 
GEG asvccags $ 270 $ 50 $ 320 
1965 ........ 274 61 335 
1966 ........ 315 69 384 
1967 ........ 369 58 427 
1968 ........ 410 61 471 
1969 ........ 468 43 511 
1970 ........ 436 44 480 
1971 ........ 354 41 495 
1972 ........ 392 40 432 
1973 ...... : 441 38 479 
1974 ........ 467 39 506 
COED esecsuss 501 40 541 
Pere er 544 41 585 
GONE aeccess« 598 46 644 
1978 ........ 643 49 692 
1979 ........ 715 54 769 
1980 ........ 812 57 869 
1981 (est.) ... 1,023 66 1,C89 


SOURCES: Defense Contract Audit Agency (DCAA) and NASA 
unpublished data. 


especially for NIH. HHS accounts for 
approximately one-half of all Federal 
support to the academic sector and, there- 
fore, has a strong influence on trends in 
overall support (chart 18). 
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Table 9. Federal R&D obligations to universities and colleges, by leading 
support agency: fiscal years 1973 and 1981-83 


[Dollars in: nillions] 


Actual Estimated 
Average 
annual 
Agency percent Percent Percent 
change change change 
1973 1973-81 1982 | 1981-82 1983 | 1982-83 
WEE cwaeeueseseccuccesees $1,917 | $4,478 | +11.2% | $4,583 | +2.4% | $4,720| +3.0% 
Department of Health and Human 
Services .. 2.2... cece een 881 2,185 | +12.0 2,231 +2.1 2,285 +2.4 
National institutes of Health ... . 761 1,984 | +12.7 2,054 +3.5 2,100 +2.2 
Other HHS ..... 2.20... cece 120 +6.6 177 -11.8 185 +44 
Department of Defense.......... 204 573 | +13.8 677 | +18.2 797 | +17.7 
National Science Foundation .... 374 702 +8.2 697 «7 748 +7.3 
Department of Agriculture ....... 94 243; +12.6 266 +9.5 267 +5 
Department of Energy’ .......... 83 300 | +17.5 269 -10.4 254 -5.6 
National Aeronautics and Space 
Administration ............... 111 184 +6.4 191 +4.1 191 a 
Allotheragencies .............. 169 +7.1 252; -13.6 178 -29.3 


‘For 1973 data for the Atomic Energy Commission were used. 
SOURCE Nationa! Science Foundation 
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Constant-dollar gains in Federal support 
were registered between 1973 and 1980, 
followed by yearly declines through 1983 
{chart 19). HHS had made the greatest 
contribution to the growth until 1979, but 
thereafter the rates of increase slowed 
markedly. After 1980, the increased fund- 
ing, provided by such agencies as NSF, 
NASA, and DOE dropped off; DOD was 
the only agency showing increases ahead 
of inflation. 

The deciining support trend for DOD 
continued until the midseventies, but in 
the meantime HHS and NSF support to 
universities and colleges was showing 
important gains. NIH received large in- 
creases in funding and much of the funds 
were directed to universities and their 
associated medical schools. NSF picked up 
grants from DOD and other mission- 
oriented agencies as a result of the Mans- 
field Amendment to the 1970 military 
procurement authorization, restricting 
DOD to the support of research projects 
that had a “‘direct and apparent” relation- 
ship to specific military functions and 


ome Current dollars 
eeeee Constant (1972) dollars® 


operations."* In the 1983 budget HHS 
accounted for 48 percent of the support 
total; DOD for 17 percent; and NSF, for 
lo percent. 

In the late seventies, all the leading R&D 
support agencies provided increased funds 
to academia, partly reflecting the Gov- 
ernment policy, established in 1977 pro- 


"US Congress, Section 203, Tith fi, P.L. 91-121. Military 
Procurement Authorization Act of Fiscal Year 1970 (Novem- 
ber 11, 199) 


viding support to basic research at rates 
ahead of inflation (chart 20). 

Within the total of R&D support to the 
academic sector, research has always far 
outweighed development. In 1983 an esti- 
mated 88 percent of total Federal R&D 
support will be in the form of research— 
and an estimaied 58 percent in the form 
of basic research. For most agencies the 
research component makes up virtually 
the entire R&D commitment; only DOD 


HHS 
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claims a research share as low as 61 percent 
in 1983 (chart 21). For HHS the share is 
92 percent. These two agencies provide 
almost all the development support directed 
to universities and colleges. 

The trends in funding for total research 
support parallel these for total R&D sup- 


port with the chief difference that NSF 
ranks second behind HHS {NIH}, followed 
by DOD (table 10). 


fields of science and 
engineering 


Based on the 1983 budget, growth in 
Federal R&D support te academia largely 
depends on DOD programs, with the 
greatest gain in basic research to be realized 
from NSF support. The 1983 budget stated 
that special emphasis was given to strength- 
ening basic research in the physical sciences 
and engineering.“ 

The budget aiso cited the need to main- 
tain a strong national research effort in all 
scientitic disciplines to provide for advances 
in health care, nutrition, and agricultural 
productivity, and new technologies for 
defense, space, and energy. It pointed out 
that researchers in universities and colleges 
conduct approximately one-half of all the 
basic research performed nationally. 

Even though the NS* increase in research 
{and in basic research) support to academia 
was expected to be scmewhat ahead of 
the rate of inflation in 1933, the anticipated 


“Otte of Management and Budget, Special Analysis 
K- Research and Development, The Budget of the United 
States Government, Fiscal Year 1983 (Washington, 
D.C, 1982) 


Table 10. Federal research obligations to universities and colleges, 
by leading support agency: fiscal years 1973 and 1981-83 


[Dollars in millions; 
Actual Estimated 
Average 
annual 
Agency percent Percent Percent 
change change change 
1973 1981 | 1973-81 1982 | 1981-82 1983 | 1982-83 
WD onccceceéucescessesees $1,691 | $3,920 | +11.1% | $3,997 | +1.2% | $4,130 | +3.3% 
Depariment of Health and Human 
UENED. cckécccncsceccucecese 792 2,000; +12.3 2,049 +25 | 2,104 +2.7 
National institutes of Health 684 1,813; +129 1563 +3.9 1,927 +24 
GIT OTE cc cccccccccccsseces 108 187 +7.1 166 “11.1 177 +6.3 
National Science Foundation 370 698 +8.2 697 «1 748 +7.3 
Department of Defense.......... 161 363; +10.7 409 +126 489 +19.6 
Department of Agriculture ....... 94 240 +12.4 263 +9.4 264 +3 
Department of Energy’ .......... 79 266 | +15.4 241 -2.8 242 +5 
National Aeronautics and Space 
Administration ............... 80 157 +8.7 158 +5 158 = 
Allotheragencies .............. 115 214 +6.1 179 -16.1 125 -30.5 


‘For 1973 data for the Ator ic Energy Commission were used. 
SOURCE Nationa! Science Foundation 
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growth of 7 percent was far less than the 
anticipated growth of 20 percent for DOD. 
In constant dollars all other major support 
agencies showed declines. 

Clearly, a DOD impact could be expected 
in support to various fields of science. With 
the greatest gains among all agencies in 
research support in the eighties, DOD has 
been increasing its share of Federal support 
to all major fields of science (table 11). 
The DOD share of all research supported 
at unive. sities and colleges was 9 percent in 
1980 and an estimated 12 percent in 1983. 

In 1°83, DOD support to engineering 
increased to 45 percent of the research 
total compared with 38 percent in 1980. 
For environmental sciences the estimated 
DOD share in 1983 was 22 percent versus 
18 percent in 1980, and for mathematics 
and computer sciences, 56 percent versus 
41 percent in 1980. 

Psychology also showed a significant 
DOD share increase, to 18 percent in 1983 
compared with 14 percent in 1980. 

lesser DOD impacts on academic re- 
search were indicated in the life sciences, the 
physical sciences, and the social sciences. 


ffrdc’s 


Federally funded research and develop- 
ment centers (FFRDC’s) exist to perform 
or manage research and development for 
Federal agencies. The centers typically meet 
a set of particular R&D needs of Federal 
agencies or .4 some instances, they provide 
major nationally utilized research facilities at 
universities. Each center is administered 
by an industrial firm, a university or 
university consortium, or an independent 
nonprofit institution. Currently, there are 
34 FFRDC’s. The FFRDC’s differ from 
Federal laboratories in that FFRDC’s are 
predominantly staffed and operated by 
comtractor employees while government 
employees staff Federal laboratories. 

In 1983, FFRDC’s accounted for neariy 
$4.0 billion, or 9 percent of all Federal 
R&D funds (table 12). The agency pro- 
viding the majority of R&D funds to 
FFRDC’s was DOE with $2.6 billion, or 
about two-thirds of the total, followed by 
DOD with $437 million, or one-fifth. 
NASA and NRC accounted for $179 mil- 
lion and $171 million, respectively. 

University-administered FFRDC’s 
received an estimated $2.0 billion in R&D 
funds from the Federal Government in 
1983—approximately one-half of all R&D 
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Table 11. Comparison of total Federal and DOD research obligations to 
universities and colleges by major field of science and engineering: 
fiscal years 1980 and 1983' 


[Dollars in millions] 


1980 1983 estimate 

D share DOD share 

Field of science Federal of Federal Federal of Federal 

total DOD total total DOD total 

Total ............ $3,463.6 $312.7 9.0% $4,006.4 $488.7 12.2% 
Lifesciences .......... 1,984.7 28.0 1.4 2,267.7 48.9 2.2 
Physical sciences ...... 461.0 55.1 12.0 593.0 83.4 14.1 
Engineering .......... 323.7 124.0 38.3 392.6 175.4 44.7 
Environmental sciences 297.0 52.8 17.8 300.6 66.7 22.2 

Mathematics and 

computer sciences .. 94.6 38.7 40.9 168.6 94.7 56.2 
Social sciences........ 137.8 8 6 124.1 1.6 1.3 
Psychology ........... 89.4 12.5 13.9 99.7 17.8 17.9 
Other sciences, n.e.c.? . 75.5 8 1.1 60.3 3 6 


"includes USDA, DOD, DOE, HHS, NASA, and NSF. Research obligations of these agencies to universities and colleges represent approxi- 


mately 95 percent of the Federal total to that sector in 1980 and 1983. 


? Not elsewhere classified. 
SOURCE: Nationa! Science Foundation 


obligations to FFRDC’s. This compares 
with approximately $1.4 billion provided 
to FFRDC’s administered by industrial 
firms, and $558 million provided to those 
administered by nonprofit institutions. 

Since most FFRDC’s are sponsored by 
DOE, the funding growth of FFRDC’s 
has been largely reflective of trends in 
funding of that agency. As chart 22 indi- 
cates, funds to industry-administered 
FFRDC’s have leveled off since 1980 
primarily as a result of reduction in energy 
technology programs. Funds to university- 
administered FFRDC’s have increased 
primarily for work in nuclear-related 
weapons R&D activiiies. 

Although all of the FFRDC’s conform 
to the same set of definitional criteria, there 
are marked differences in functions. In. 
order to highlight these differences, ine 
centers have been grouped into four cate- 
gories according to their primary activity: 
Research laboratories, R&D laboratories, 
study and analysis centers, and system 
engineering/system integration centers. 
This treatment, which is presented here 
for the first time, permits a clearer and 
more accurate appraisal of the nature of 
their functions. The categories are defined 
in the technical notes section and centers 
are listed by category in appendix B. The 
data are based on FY 1981 information, 
the latest date for which data for individual 
centers are available. 
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The largest group, ‘R&D laboratories,” 
consists of 21 of the 34 centers with 
budgets in FY 1981 totaling $3.8 billion, 
or 85 percent of the FFRDC total. Most 
of the centers in this group had budgets 


** Nonprofit 
administered 


Table 12. Federal R&D obligations to 
FFRDC’s by administering sector 
and agency: fiscal year 1983 


[Dollars in millions] 


FFRDC’s 
administered by— 
Agency indus-| Other 
FFRDC|Univer- trial] non- 
total; sities | firmsj|protits 
Total ..... $3,963} $1,963 | $1,442) $558 
Department of 
Energy’ ..... 2,627; 1,414| 1,158 55 
Department of 
Defense. ... 837 244 118; 474 
National Aero- 
nautics and 
Space Ad- 
ministration . 179 179 _ 1 
National 
Science 
Foundation .. 80 78 2 (?) 
Nuclear 
Regulatory 
Commission . 171 28 129 14 
Department of 
Health and 
Human 
Services .... 53 17 34 2 
Department of 
Transporta- 
tion ......... 11 _ _ 11 
All other 
agencies .... 4 3 1 1 


‘The 1983 budget proposed that the Department of Energy be 
replaced by the Energy Research and Technology Administration 
within the Department of Commerce. 

? Less than $500 thousand. 


SOURCE: National Science Foundation 


of over $100 million in 1981. This was 
true of only one other group, system engi- 
neering/system integration centers. This 
group distinguishes itself from the others 
by its concentration on applied research 
and technology and on development and 
testing programs. All but two of the ‘R&D 
laboratories’, DOD's Lincoln Laboratory 
and NASA's Jet Propulsion Laboratory 
(JPL), are sponsored by DOE and it is in 
this group that most of DOE’s FFRDC’s 
are to be found. They are, for the most 
part, multipurpose laboratories supporting 
two or more programs and consisting of 
large multidisciplinary facilities. They have, 
as a group, broad capabilities in the phys- 
ical, chemical, nuclear, and life sciences, 
and in nuclear, electrical, and mechanical 
branches of engineering. There is a heavy 
concentration in activities related to national 
security, energy research and technology 
and, in the case of JPL, exploration of the 


19 


solar system. They have at their disposal 
a wide array of major research and testing 
support equipment and have developed 
extensive programs for making their facili- 
ties available to the scientific and technical 
community. 

The nine centers comprising the “‘re- 
search laboratories’ group concentrate on 
research activities, particularly basic re- 
search, and generally each is active in only 
one particular scientific area. Their diverse 
activities include astronomical and atmos- 
pheric research, high energy physics, and 
basic cancer research. The total budget for 
these centers in FY 1981 amounted to $283 
million with individual center obligations 
ranging from approximately $2 million to 
$120 million. Six of the centers are NSF's 
FFRDC’s (primarily astronomical facilities) 
which account for only 25 percent of the 
group's total obligations, whereas DOE’s 
two centers, Fermi National Accelerator 
Laboratory (Fermilab) and Stanford Linear 
Accelerator Center (SLAC) account for 65 
percent. Most of the centers have major, 
and in some instances the most advanced, 
facilities available for use by the scientific 
community. In this group are found 
Fermilab’s powerful particle accelerator 
system, SLAC’s 2-mile long linear accel- 
erator, the largest collection of modern 
optical telescopes at Kitt Peak National 
Observatory, and the 1,000 foot wide radio 
telescope at the National Astronomy and 
Ionosphere Center. 

The ‘studies and analysis” centers are 
involved exclusively with analytic activities 
and do not utilize any laboratory-related 
hardware other than computers. They are 
all defense-orienied, concerned primarily 
with military operations, strategies, tactical 
development, technologies and force struc- 
ture. They carry out operations research 
systems analyses and other research activ- 
ities involving technical and economic 
analysis which are used as a basis for policy 
decisions in planning, management, re- 


source allocation and major system acqui- 
sition. This group had the smallest overall 
budget of the four groups, $44 million, 
and consists of three DOD centers: the 
Navy's Center for Naval Analysis, the Air 
Force's Project Air Force and the Office 
of the Secretary of Defense's Institute for 
Defense Analysis. 

“System engineering/system integra- 
tion’ centers also include only DOD 
centers: the Air Force’s Aerospace Corpo- 
ration and the C* Division of MITRE. 
The combined budgets of these centers 
amounted to $295 million in FY 1981, the 
second highest of the four groups. Their 
main areas of concern are with military 
space activities (Aerospace) and electronic 
communications and intelligence (C*). They 
provide general systems engineering and 
integration including overall system inte- 
gration, design tradeoffs, analysis of de- 
signs, and supervision of system testing. 
Aerospace is particularly concerned with 
providing certification of readiness for 
launch of space craft and their launch 
vehicles; C? MITRE, with the development 
and acquisition of command, control, 
communications and intelligence systems. 

Between 1973 and 1979, there has been 
a fairly regular increase in the overall 
FFRDC share of the Federal R&D total, 
ranging from 9 percent to 11 percent. Since 
1979, however, there has been evidence 
of a slight but continuing decline in the 
FFRDC share. Despite this decline, the 
growth rate in FFRDC obligations between 
1973 and 1981 has compared favorably 
with the average annual percent increase 
in the Federal total, 12.3 percent compared 
to 9.6 percent, in current dollars, and 3.8 
percent compared to 1.4 percent, in con- 
stant dollars. With the exception of the 
‘study and analysis” centers, since 1973, 
the other three groups have shown a 
relatively steady increase in their level of 
support; in FY 1981 they were receiving, 
in current dollars, more than twice the 


level of 1973 (chart 23). The average annual 
percent changes for ‘‘research labora- 
tories’ and ‘“‘R&D laboratories’, which 
showed the largest increases, were 13.4 
and 12.7 percent; and for ‘‘system engi- 
neering/system integration” centers, 11.6 
percent. Although the ‘‘studies and 
analysis’ centers have shown an increase 
in support since 1977, they are still below 
their 1973 level. 
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section 3. 


geographic distribution, 


1981 


In 1963, 1965, and 1968, and annually 
since 1968, data have been collected on 
the geographic distribution of Federal R&D 
funds. The data are based on agency award 
records compiled after all funds for a fiscal 
year have been obligated. Geographic data 
were not yet available for 1982 and 1983 
when this report was prepared. In 1981 
the nine agencies participating in the 
geographic portion of the survey"* reported 
a total of $33.7 billion in R&D obligations, 
almost 97 percent of the Federal R&D total 
in that year. These agencies also reported 
$1.5 billion in R&D plant obligations. 

Data were reported on a prime contract 
basis, although additional data were ob- 
tained from NASA on the effects of first- 
tier subcontracting in 1981." The NASA 
data indicate that when subcontracting is 
taken into account, most States show an 
increase in share of the R&D total as a 
result of funds subcontracted out of Cali- 
fornia, the largest recipient State. Some 
change in ranking occurs, but the same 
States remain in the leader group. 

In 1981, every State and the District of 
Columbia received Federal R&D support." 
California received the greatest amount— 
$8.0 billion; South Dakota the least 
amount—$10.2 million. Eleven States— 
California, Maryland, Massachusetts, 
Florida, New York, Texas, New Mexico, 
Virginia, Ohio, Pennsylvania, and Wash- 
ington—each showed more than $1 billion 


'*The Departments of Agriculture, Energy, Defense, 
Interior, Transportation, and Health and Human Services; 
the Environmental Protection Agency; the National Aero- 
nautics and Space Administration; and the National Science 
Foundation. 

‘See National Aeronautics and Space Administration, 
Office of Procurement, Annual Procurement Report, Fiscal 
Year 1981 (Washington, D.C., 1981). 

'’ For purposes of this analysis the District of Columbia 
is considered a State. 


in Federal R&D obligations (chart 24). In 
1981 for the first time, New Mexico and 
Washington received Federal R&D funds 
of this magnitude. Since 1979, the first 
six of these States, plus Pennsylvania and 
Ohio, have remained in the $1 billion-or- 
more category. 


the leading 
states 


The 20 leading States received 87 percent 
of total Federal R&D contracts, grants and 


awards in 1981, and each received at least 
1 percent of the Federal R&D total {table 
13). These 20 States, with very few excep- 
tions, have consistently been the leaders 
for the 19 years that geographic distribution 
data have been collected for Federal R&D 
obligations. They are States which offer 
established industrial R&D capabilities or 
contain Federal intramural installations or 
university and college complexes with a 
wide range of well developed research and 
technical specializations. The leading 15 
in 1981 are shown in chart 25. 
California has received the largest share 
of Federal R&D support each year since 


Chart 24. Distribution of total Federal R&D obligations 
by State: FY 1981 


Mountain 
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West North Central 
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Pacific* 
($9.2 billion) 


($1.7 billion) 


SOURCE: National Science Foundation 
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Table 13. Percent distribution of Federal R&D obligations to the 20 States 
leading in such support in fiscal year 1981 for selected years 


[Dollars in millions] 


State 1971 1975 1980 1981 
Total, allStates ............... $15,240 $18,549 $30,477 $33.727 
Percent distribution 
California ...................... 21.6% 26.1% 23.4% 23.6% 
Maryland ....................... 7.9 8.7 8.5 8.3 
Massachusetts .................. 5.8 6.6 6.8 7.2 
EL  ceceueneceeesereuevs 5.8 4.3 4.3 4.8 
New York ....................... 7.3 5.7 4.8 4.6 
cep ceccevntsbesedsees 3.9 3.8 3.9 3.7 
New Mexico .................... 3.0 3.0 3.1 3.6 
BED Specdciecerdedvecessaees 2.8 3.9 3.4 3.4 
Ohio ..... 2.2.2 eee ee eee ee 3.4 3.2 3.5 3.3 
Pennsylvania ................... 3.6 4.2 3.5 3.2 
Washington .................... 3.7 3.7 3.1 3.1 
Districtof Columbia ............. 3.1 3.1 2.6 2.8 
Tennessee ..................0.. 1.2 1.7 2.4 2.6 
Missouri ....................... 3.9 1.8 2.6 2.4 
New Jersey ..................... 49 2.4 2.4 2.3 
Colorado ..................025.. 1.7 1.4 1.9 1.9 
Winois ........ 0.0... cee eee eee 1.6 2.0 2.0 1.7 
Alabama ..................005.. 2.4 2.0 1.8 1.7 
Connecticut .................... 1.0 1.5 1.5 1.4 
Ch «.cngeneeoadeeeeeeseveess 0.2 0.2 1.2 1.4 
All other States’ ................... 11.2 10.7 13.3 13.0 


‘includes outlying areas and offices abroad. 
SOURCE: Nationa! Science Foundation 


such data were first collected in 1963, when 
California accounted for 35 percent of the 
total. California’s share has never been 
less than 21 percent (1972) and was 24 
percent in 1981. This State has the largest 
concentration of aircraft and aerospace 
firms in the Nation as well as a heavy 
concentration of electronics firms, indus- 
tries that receive large shares of DOD and 
NASA contracts. The $8.0 billion directed 
to California in 1981 was a 12-percent 
increase over the previous year, and higher 
than the 9-percent average annual increase 
for the 1971-80 period (table 14). The major 
portion of the 1981 increase was related 
to increased DOD contracts to industrial 
performers in the State. 

For Maryland the share-of-total has 
increased since 1963, when it was less than 
6 percent, to a high in 1980 of 9 percent. 
In 1981, Maryland's share-of-total fell to 
8 percent. The $2.8 billion directed to 
Maryland represented a 7-percent increase 
over 1980, two percentage points below 
the previous 9-year average annual rate. 
Maryland has always dominated in terms 
of Federal intramural R&D obligations, 


with intramural performers accounting for 
just under two-thirds of all Federal R&D 
support within the State. The preponderant 
Federal intramural support is related to 
the numerous Federal R&D installations 
located in Maryland, some of the largest 
of which are operated by DOD, HHS, and 
NASA; for example, the Naval Air Test 
Center (DOD), Edgewood Arsenal Lab- 
oratories (DOD), National Institutes of 
Health (HHS), and Goddard Space Flight 
Center (NASA). Other Federal installations 
are the National Bureau of Standards 
(Commerce) and the Agricultural Research 
Center (USDA). 

Massachusetts, with $2.4 billion Federal 
R&D obligations in 1981, has ranked third 
in receipt of such funds since 1973, and 
has commanded approximately 7 percent 
of the Federal R&D total since 1978. This 
State is heavily dependent on DOD con- 
tracts to industry, which accounted for 48 
percent of the Federal R&D total for 
Massachusetts in 1981. In fact, DOD R&D 
support to all performers in Massachusetts 
accounted for 73 percent of the Federal 
R&D total. HHS, the contributor of the 
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second largest amount of R&D funds 
within the State, primarily supported 
university and other nonprofit performers. 
Both DOD and NASA also provided sig- 
nificant shares of their R&D support to 
universities and colleges in the State, and 
both increased the level of such support 
over the previous year. The 18-percent 
increase in total Federal R&D obligations 
to Massachusetts, 1981 over 1980, was 
significantly higher than the 10-percent 
annual average of the previous 9 years. 
This 1-year increase was almost entirely 
attributed to increased DOD support; in 
particular, DOD contracts to industry. 
Massachusetts also has a large number of 
universities with extensive research capa- 
bilities; DOD and HHS both have made 
consistent use of the universities’ complex 
of talents and skills. 

In 1981 Florida, for the first time since 
1977 ranked among the five leading States, 
although in 1973 it was in 4th place in 
receipt of Federal R&D support. With $1.6 
billion, Florida received an increase of 24 
percent, attributed primarily to a $121 
million increase from NASA and a $177 
million increase from DOD. The Florida 
share-of-total was 5 percent. DOD and 
NASA accounted for 92 percent of all 
Federal R&D obligations directed to this 
State in 1981. 

Ninety-five percent of the Federal total 
was directed to intramural and industrial 
performance. Most of the intramural activi- 
ties have taken place at the Kennedy Space 
Center in connection with NASA space 
transportation systems development, and 
at Eglin and Patrick Air Force Bases, both 
within the site of the Eastern Test Range. 
Increases over 1980 in DOD and NASA 
support reflect increases in ongoing pro- 
grams, such as space shuttle transporta- 
tion systems operations and Air Force 
weapons testing. 

New York, with almost $1.6 billion in 
1981, also received 5 percent of the Federal 
R&D total. The 6-percent increase over 
the 1980 level was twice the annual average 
funding rate of the previous 9 years. 
Approximately 47 percent of all Federal 
R&D obligations were directed to industrial 
performers and their related FFRDC’s and 
another 29 percent to university-and-college 
performers. DOD, HHS, and DOE were 
the prime support agencies, DOD concen- 
trating on industry, HHS on universities 
and colleges, and DOE on FFRDC’s ad- 
ministered by universities. 


Table 14. Federal R&D obligations by geographic division and State for 
selected years 


[Dollars in millions] 
Average snnual Percent 
percent chang change 
Division and State 1971 1980 1971-80 1981 1980-81 
Total, allStates .. $15,239.8 $30,477.3 8.0% $33,726.5 10.7% 
Pacific .............. 4,004.9 8,272.8 8.4 9,220.8 11.5 
Alaska ............ 58.2 42.5 -3.5 51.8 21.9 
California ......... 3,295.4 7,138.0 9.0 7,966.0 11.6 
Hawaii ............ 38.3 42.6 1.2 49.9 17.1 
Oregon ........... 41.9 97.9 9.9 105.6 7.9 
Washington ....... 571.2 951.8 5.8 1,047.5 10.1 
South Atlantic ........ 3,224.6 6,430.2 8.0 7,238.3 12.6 
Delaware .......... 13.0 20.8 5.4 25.9 24.5 
District of Columbia 478.2 807.0 6.0 932.3 15.5 
Florida ............ 890.4 1,323.5 4.5 1,634.0 23.5 
Georgia .......... 78.8 169.8 8.9 195.0 14.8 
Maryland.......... 1,201.2 2,595.0 8.9 2,783.4 7.3 
North Carolina ..... 82.7 227.7 11.9 259.8 14.2 
South Carolina ..... 23.4 87.5 15.8 96.1 9.8 
Virginia ........... 424.9 1,061.7 10.7 1,160.5 9.3 
West Virginia ...... 32.1 152.0 18.9 151.2 -5 
Middle Atlantic ....... 2,413.5 3,260.0 3.4 3,416.0 4.8 
New Jersey ........ 745.1 729.4 -.3 775.4 6.3 
New York .......... 1,119.4 1,471.2 3.1 1,557.7 5.9 
Pennsylvania ...... 548.9 1,059.4 7.6 1,082.9 2.2 
NewEngland......... 1,148.8 2,814.4 10.5 3,196.0 13.6 
Connecticut ....... 149.9 470.3 13.5 485.0 3.1 
Maine............. 13.6 25.9 7.4 24.4 -5.8 
Massachusetts ..... 887.0 2,066.7 9.9 2,430.6 17.6 
New Hampshire .... 34.0 50.2 44 54.8 9.2 
Rhodelsiand ...... 50.5 149.9 12.8 182.5 21.7 
Vermont .......... 13.7 21.5 5.1 18.7 -13.0 
Mountain ............ 1,127.4 2,568.2 9.6 3,016.4 17.5 
Arizona ........... 88.7 334.6 15.9 367.7 9.9 
Colorado .......... 264.2 573.7 9.0 632.8 10.3 
Idaho ............. 75.3 147.7 7.8 119.5 -19.1 
Montana .......... 17.6 45.7 11.2 45.4 -.7 
Nevada ........... 159.0 214.5 3.4 263.0 22.6 
New Mexico ....... 458.7 954.2 8.5 1,224.1 28.3 
Frere 55.8 243.9 17.8 305.7 25.3 
Wyoming .......... 2.1 | 53.9 23.4 58.2 8.0 
East North Central .. ~ 1,121.7 2,316.2 8.4 2,349.3 1.4 
BED sccencectave 249.1 599.9 10.3 572.6 -4.6 
Indiana ........... 74.6 162.4 9.0 170.1 4.7 
Michigan .......... 187.3 377.5 8.1 357.2 -5.4 
Ohio .............. 518.1 1,054.7 8.2 1,117.2 5.9 
Wisconsin ......... 92.6 121.7 | 3.1 132.2 &.6 
West North Central ... 786.0 1,618.5 8.4 1,829.6 13.0 
lOWA ... 6. oe cee 32.9 121.7 15.6 147.4 21.1 
Kansas............ 24.3 353.6 34.6 471.0 33.2 
Minnesota ......... 102.8 261.6 10.9 309.0 18.1 
Missouri .......... 596.9 801.6 3.3 820.4 2.3 
Nebraska ......... 10.4 31.6 13.1 31.7 3 
North Dakota ...... 9.1 38.7 17.5 40.1 3.6 
South Dakota ...... 9.6 9.9 3 10.2 3.0 
West South Central ... 733.1 1,585.4 8.9 1,691.2 6.7 
Arkansas.......... 20.8 30.0 4.2 31.2 4.0 
Louisiana ......... 90.1 269.8 13.0 331.8 23.0 
Oklahoma ......... 26.3 94.5 15.3 82.4 -12.8 
Texas ............. 595.9 1,191.3 8.0 1,245.9 4.6 
East South Central .... 618.2 1,492.8 10.2 1,682.7 12.7 
Alabama .......... 360.0 552.7 49 572.6 3.6 
Kentucky .......... 23.0 107.9 18.7 101.0 -6.4 
Mississippi ........ 46.7 109.3 9.9 125.5 14.8 
Tennessee ........ 188.5 722.9 16.1 883.6 22.2 
Outlyingareas ....... 18.6 45.3 23 
Officesabroad ....... 42.9 73.5 
SOURCE: National Science Foundation 


Chart 25. Federal R&D support to the 15 States leading in such 


support in 1981 for selected years 


Billions of dollars 
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While the same States remain among 
the 15 to 20 leaders year after year, their 
rank order changes. Of the leading five 
States in 1981, four were among the leading 
five during the 1971-81 decade. Florida 
has shifted out of this group in some years. 
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Aside from the five leaders, States that 
have been in the top 10 during the decade 
are Texas, New Mexico, Virginia, Ohio, 
Pennsylvania, and Washington. This year, 
Kansas joined the top 20 for the first time, 
replacing Michigan. 


relative rates of 
growth 


Of the 11 Siates receiving $1 billion or 
more of total Federal R&D support in 1981, 
Massachusetts, Virginia, and New Mexico 
showed the greatest average annual rates 
of funding growth for the 10-year period 
1971-81 (table 15). If the 20 leading States 
are examined, then the three that showed 
the highest average annual rates of growth 
were Kansas, Tennessee, and Connecticut. 

For Massachusetts, the growth rate of 
10.6-percent chiefly reflects DOD support 
to industrial firms, as noted earlier, and, 
to a lesser extent, HHS support to uni- 
versities. For Virginia, which averaged a 
10.6-percent annual rate of growth, support 
was also primarily from DOD. This in- 


Table 15. Relative growth in the 
FY 1971-81 period in Federal R&D 
obligations to the 20 states leading 
in such support in fiscal year 1971 


[Dollars in millions] 


Average 
annual 
percent 
change 
State 1971 1981 |1971-81 
Total, ail 
States . | $15,239.8 | $33,726.5 8.3% 
California... 3,295.4 7,966.0 9.2 
Maryland ... 1,201.2 2,783.4 8.8 
Massa- 
chusetts . . 887.0 2,430.6; 10.6 
Florida ..... 890.4 1,634.0 6.3 
New York ... 1,119.5 1,557.7 3.4 
Texas ...... 595.9 1,245.9 7.7 
New Mexico . 458.7 1,224.1 10.3 
Virginia .... 424.9 1,160.5; 10.6 
Ohio ....... 518.1 1,117.2 8.0 
Pennsyl- 
vania .... 548.9 1,082.9 7.0 
Washington . 571.2 1,047.5 6.3 
District of 
Columbia 478.2 932.3 6.9 
Tennessee... 188.5 883.6} 16.7 
Missouri... . 596.9 820.4 3.2 
New Jersey . 745.1 775.4 4 
Colorado ... 264.2 632.8 9.1 
lilinois ...... 249.1 572.6 8.7 
Alabama ... 360.0 572.6 4.8 
Connecticut 149.9 485.0} 12.5 
Kansas ..... 24.3 471.0} 34.5 
All other 
States'... 1,672.5 4,331.0; 10.0 


‘Includes outlying areas and offices abroad. 


SOURCE: National Science Foundation 


cluded Navy contracts to industry for 
shipbuilding and engineering, and support 
for DOD intramural installations, such as 
the Army Laboratories at Fort Belvoir. 
NASA was also an important provider of 
Federal R&D obligations in Virginia, for 
example, at the Langley Research Center 
in Hampton and the Wallops Flight Center 
on Wallops Island. 

New Mexico, which ranked seventh in 
total Federal R&D obligations in 1981, 
reflected a 10.3-percent average annual rate 
of growth from 1971 to 1981. Most of the 
Federal R&D support in New Mexico was 
received from DOE for the Sandia National 
Laboratories in Albuquerque and the Los 
Alamos National Laboratory in Los Alamos, 
both FFRDC’s. 

Kansas, with an average annual growth 
rate of 34.5 percent for the decade, received 
increasing DOD contracts to industry, a 
trend started in 1978. Tennessee, with an 
average annual 10-year growth rate of 16.7 
percent, derived approximately two-thirds 
of all Federal support from DOE, with 
approximately four-fifths of that support 
in the form of awards to industrial firms 
and an FFRDC administered by industry, 
the Oak Ridge National Laboratory. DOD 
also provided substantial R&D support 
to Tennessee. 

The States among the leading 20 with 
the highest relative growth in 1981 over 
1980 were Kansas (up 33 percent), New 
Mexico (up 28 percent), Florida (up 24 
percent), Tennessee (up 22 percent), and 
Massachusetts (up 18 percent). 

While all of the 10 leading States, except 
New York, showed absolute increases in 
1981 of more than $500 million over 1971, 
seven of the 10 ‘second-tier’ States had 
absolute increases of more than $300 
million for the same period. New Jersey, 
with the smallest average annual growth 
rate in the 10-year period, reflected declines 
in support from 1973 to 1976, and even 
with some gains thereafter, showed a level 
of support in 1981 close to the 1971 level. 


distribution of funds 
by performer 


Four Federal agencies—DOD, NASA, 
DOE, and HHS—have been responsible 
for approximately nine-tenths of total 
Federal R&D obligations for many years. 
Therefore, the patterns of support of these 
agencies to performers in the various States 


largely determine the patterns of distribu- 
tion of all Federal R&D obligations. The 
States with R&D performance capabilities 
to satisfy the needs of these four Federal 
agencies also tend to lead the other States 
in receipt of total Federal R&D support. 
These States tend to encompass within their 
borders aircraft, aerospace, and electronics 
firms; concentrations of university research 
talent, including modern medical research 
teams; or geographic areas safe and suitable 
for testing missiles, aircraft, spacecraft, 
and explosives. 
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The leading 10 States for all Federal R&D 
performance accounted for 66 percent of 
all the support to Federal intramural efforts; 
67 percent of all Federal support to indus- 
try; 57 percent of total support to univer- 
sities and colleges; and 69 percent of the 
total to nonprofit organizations. 

When States are compared by perform- 
ing sectors, those that have remain... among 
the five leaders in receipt of Federal R&D 
funds year after year contain a strong 
balance of performer capabilities (charts 
26, 27, and 28). Thus, in 1981, as in prior 


years, California led in Federal R&D obli- 
gations directed to industry as well as to 
universities and colleges and their associated 
FFRDC’s,-and ranked second in support 
to Federal intramural activities as well as 
to nonprofit organizations and their asso- 
ciated FFRDC’s. Maryland led all the States 
in Federal intramural support and was fifth 
in support to academia. Massachusetts was 
second to California in support to industry 


and to universities and colleges, and was 
first in support to nonprofit institutions 
and associated FFRDC’s. 

New Mexico, while ranked seventh for 
total R&D support and tenth in Federal 
support to industry, led the States in 
support to industry-administered FFRDC’s 
and ranked second in level of support to 
university-administered FFRDC’s (entirely 
because of the location of DOE-supported 
R&D centers within the State). 


Concentrations of Federal R&D obliga- 
tions among a few States are found in 
areas where the number of performers of 
one type is very low. For instance, in 1981 
FFRDC’s administered by universities were 
found in only 13 States, and 75 percent of 
Federal R&D support to these centers was 
concentrated in the top 10 of the overall 
leading States. In the case of FFRDC’s 
administered by other nonprofit organi- 
zations, 64 percent of the Federal R&D 
support was directed to the 10 leading 
States (these centers were in only six of 
the States). 
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Table 16. Distribution of Federal R&D obligations by State compared with other 


national indicators by State: fiscal year 1981 


Total Federal R&D Total scientists and Doctoral scientists 
obligations Population engineers and engineers 
State Percent Percent Percent Percent 
Rank of total Rank of total Rank of total Rank of total 
United States, total .......... $33,727 million $229 million’ $3,381 thousand $364 thousand 
California ..................... 1 23.62 1 10.55 1 12.07 1 12.15 
Maryland ..................... 2 8.25 19 1.86 11 2.76 9 3.69 
Massachusetts ................ 3 7.22 11 2.52 7 4.11 5 4.42 
Florida ..................0000- 4 4.84 7 4.44 10 2.81 13 2.39 
New York ..................... 5 4.62 2 7.68 2 7.47 2 9.7§ 
Tex@S ... 2... eee eee eee ee 6 3.69 3 6.44 3 6.26 3 4.90 
New Mexico................... 7 3.63 37 58 30 95 24 1.17 
SEE 05 0e0e4606600400050%%0 8 3.44 14 2.37 12 2.62 12 2.70 
Olio . 2... eee cee eee Q 3.31 6 4.70 6 4.29 8 3.95 
Pennsylvania ................. 10 3.21 4 5.18 4 5.06 4 4.79 
Washington ................... 11 3.11 20 1.84 14 2.15 16 1.98 
District of Columbia ............ 12 2.76 47 .28 21 1.76 10 3.48 
Tennessee.................... 13 2.62 14 2.37 22 1.49 21 1.66 
Missouri ...................... 14 2.43 15 2.15 13 2.20 22 1.66 
New Jersey ................... 15 2.30 9 3.22 o 3.68 7 4.40 
Colorado ................0005. 16 1.88 27 1.29 17 2.04 14 2.11 
i ~cateeseeseceeacecesere 17 1.70 5 5.00 5 4.80 6 4.41 
Alabama .................055. 18 1.70 22 1.71 31 86 31 92 
Connecticut .................. 19 1.44 25 1.37 18 2.04 17 1.83 
SM cccscecceveeteuseseoes= 20 1.40 32 1.04 28 97 35 74 
ATIZONA ... 2... cece cece eee 21 1.09 29 1.22 27 1.02 28 1.06 
Michigan ..................0.. 22 1.06 8 4.01 8 3.85 11 3.24 
Louisiana ..................55. 23 .98 18 1.88 23 1.49 25 1.13 
Minnesota .................... 24 .92 21 1.79 15 2.13 18 1.78 
DEE uddénsueneckeusedssecenee 25 91 36 .66 32 86 34 .80 
Ss conccccccccceceececees 26 .78 43 37 51 .18 50 18 
North Carolina ................ 27 77 10 2.60 20 1.77 15 2.09 
DE cnnceducecccccoscccees 28 58 12 2.43 24 1.42 23 1.41 
Rhode lsiand.................. 29 54 41 42 42 38 39 48 
Pi kneegpenceceestoeeesess 30 50 13 2.38 19 1.87 19 1.75 
West Virginia.................. 30 45 34 85 36 59 38 50 
MEE Kian obcececeesescescesess 32 44 28 1.26 29 .96 32 92 
Wisconsin ...............0005. 33 39 16 2.07 16 2.09 20 1.69 
Mississippi ................... 34 37 31 1.10 37 53 37 .62 
WANO . 2... cc cece cee eee 35 35 40 42 39 47 42 38 
cn cceeesodevesesecesece 36 31 30 1.16 25 1.22 26 1.06 
DE scocccescosececcstees 37 .30 23 1.60 34 77 29 97 
South Carolina ................ 38 28 24 1.38 33 84 33 89 
Oklahoma ..............00005. 39 (24 26 1.35 26 1.12 27 1.06 
EEE 600 eseecocescccecoees 40 17 50 21 46 .26 51 .18 
New Hampshire ............... 41 .16 42 41 44 30 46 .28 
EEE: £6 6obBeccececceseccces 42 .16 51 18 4° 21 49 ;20 
TE endececocecsececceeceses 43 15 39 43 43 38 40 45 
Montana ..... 2.6... c ccc cc uee 44 .13 44 35 45 .30 45 34 
North Dakota ................. 45 12 46 .29 47 .26 47 .23 
Nebraska ........ 66.6... ccuuee 46 .09 35 .69 35 61 36 .62 
DEED okovectocscsocececece 47 .09 33 1.00 40 (44 41 44 
Delaware ...... 6... ccc ce eune 48 .08 48 .26 41 41 30 93 
PT otagheacccecetodesceeses 49 .09 38 .49 38 51 43 37 
Dts da cdenceecsceccecoss 50 A] 49 .23 48 .23 44 36 
South Dakota ................. 51 ° 45 30 50 .19 48 .23 
Outlying areas and 
officesabroad .............. — .26 a — a — 26 


‘ Provisional estimate of resident population as of July 1, 1981. 
SOURCES: Department of Commerce and the National Science Foundation 


factors in r&d 
performing capability 


R&D obligations can be ranked by State 
and compared with such measures of 
national resources as population, total 
scientists and engineers, and doctoral 
scientists and engineers (table 16). Although 
no direct causal relationships can be in- 
ferred, the data indicate that the top 10 
recipient R&D States in 1981, with the 
exception of New Mexico, also had the 
largest shares of such resources. 


r&d plant 


Of the 10 leading States in Federal R&D 
support in 1981, 5 ranked within the 
leading 10 in Federal support for R&D 
plant. Whereas these States together— 
California, New Mexico, Pennsylvania, 
New York and Ohio—accounted for ap- 
proximately 80 percent of total Federal 
R&D obligations, they accounted for 49 
percent of Federal R&D plant support 
(table 17). 

The 10 leading States in Federal R&D 
plant support accounted for three-fourths 
of all Federal R&D plant support. 

Of the leading agencies in R&D plant 
obligations in 1981—DOE, DOD, and 
NASA—DOE support accounted for 67 


Table 17. Federal obligations for R&D plant in the 10 States leading in 
such support by agency: fiscal year 1981 


[Dollars in millions] 


| Total | DoE DOD NASA HHS USDA DOT NSF interior 

Total $1,454 $978 $278 $116 $24 $21 $19 $15 $3 
California 355 214 103 28 (") 2 6 2 — 
New Mexico 119 | 109 10 _ _ (*) — — (*) 
Pennsylvania 95 91 3 _— — 1 (?) _ (*) 
Washington 89 87 — — 1 1 _ 1 (") 
Tennessee 86 77 9 = _ (*) = _ _ 
New York 85 74 8 _ 1 1 _ 2 — 
Nevada 83 83 (") _ _ 1 _ _ — 
illinois 74 72 (*) _ (*) 1 — (") ~ 
Ohio 65 25 25 14 _ (") 1 _ _ 
New Jersey 56 46 1 — _ (") 9 — = 
All other States* 347 100 120 73 22 16 4 10 3 


‘Less than $500 thousand. 
? Includes outlying areas and offices abroad. 


SOURCE: National Science Foundation 


percent of the total; DOD, 19 percent; 
and NASA, 8 percent. In the case of DOD 
and NASA, data for R&D plant are under- 
reported since much of the cost of R&D 
plant is included in the R&D costs reported 
for extramural performers without plant 
separately broken out. Thus, in most States 
for which R&D plant obligations are 
shown, the leading agency is DOE. 
California received the largest share of 
R&D plant support, with approximately 
24 percent of the Federal total. DOE ac- 
counted for three-fifths of all Federal 
agency R&D plant obligations to that State, 
and DOD accounted for almost one-third. 


Almost two-thirds of the DOE R&D plant 
support in California was directed to the 
E. O. Lawrence Laboratories in Livermore 
and Berkeley, both of which are admin- 
istered by the University of California. 

In Richland, Washington support by 
DOE for Hanford Engineering Develop- 
ment Laboratory accounted for 81 percent 
of total R&D plant obligations in that State. 

Nevada and Illinois rank among the top 
10 recipients of Federal R&D plant obli- 
gations. These obligations represent DOE 
contracts to industry in Nevada and Illinois 
as well as support to Fermilab, an FFRDC 
in Illinois. 
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technical notes 
. federally funded research 
and development centers 
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c. statistical tables 


NOTE 


The Detailed Statistical Tables tor this volume have been published separately under one 
cover (NSF 82-326). Included on pp. 44-49 in this volume are detailed statistical tables C-1, C-2, and 
C-3, as well as a complete listing of all the tabies. 

The Detailed Statistical Tables may be obtained gratis from the National Science Foundation, 
Washington, D.C. 20550. 


appendix a 


technical notes 


scope and method 


During the period March through 
August 1982 a total of 34 Federal agencies 
and their subdivisions—96 individual 
respondents—submitted data in response 
to the Annual Survey of Federal Funds 
for Research and Development, Volume 
XXXI, conducted by the National Science 
Foundation (NSF) and distributed in 
February and March 1982. In nearly all 
cases the data received from the agencies 
were in terms of obligations and outlays 
incurred, or expected to be incurred, re- 
gardless of when the funds were appro- 
priated or whether they were identified 
in the respondents’ budgets specifically 
for research and development (R&D) 
activities. The exception was the National 
Aeronautics and Space Administration 
(NASA), for which the same kinds of trans- 
actions were reported in terms of budget 
plan, which approximates obligations. 

Federal agencies provided R&D data 
earlier to the Office of Management and 
Budget (OMB) for inclusion in ‘Special 
Analysis K: Research and Development’ 
in The Budget of the United States Gov- 
ernment, Fiscal Year 1983, which was one 
of the budget documents presented to the 
Congress in February 1982. The R&D 
data in the agency submissions to OMB 
and to the Federal Funds survey were 
based on the same definitions and are re- 
concilable, but the data in the Federal Funds 
survey cover smaller R&D support agencies 
not covered by ‘Special Analysis K”’ and 
are classified in more detailed categories. 


definitions 
The definitions are essentially unchanged 


from prior Federal Funds surveys. 


1. research, development, 
and r&d plant 


This heading includes all direct, in- 
direct, incidental, or related costs resulting 
from or necessary to research, development, 
and R&D plant, regardless of whether the 
research and development are performed 
by a Federal agency (intramurally) or per- 
formed by private individuals and orga- 
nizations under grant or contract (ex- 
tramurally). Research and development 
exclude routine product testing, quality 
control, mapping and surveys, collection 
of general-purpose statistics, experimental 
production, and the training of scientific 
personnel. 


a. Research is systematic study directed 
toward fuller scientific knowledge or under- 
standing of the subject studied. Research 
is classified as either basic or applied ac- 
cording to the objectives of the sponsoring 
agency. 

In basic research the objective of the 
sponsoring agency is to gain fuller 
knowledge or understanding of the 
fundamental aspects of phenomena 
and of observable facts without spe- 
cific applications toward processes 
or products in mind. 


In applied research the objective of 


the sponsoring agency is to gain 
knowledge or understanding neces- 
sary for determining the means by 
which a recognized and specific need 
may be met. 


b. Development is sy:tematic use of the 
knowledge or understanding gained from 
research, directed toward the production 
of useful materials, devices, systems, or 
methods, including design and develop- 
ment of prototypes and processes. It ex- 
cludes quality control, routine product 
testing, and production. 


c. R&D plant (R&D tacilities and fixed 
equipment, such as reactors, wind tunnels, 
and radio telescopes) includes acquisition 
of, construction of, major repairs to, or 
alterations in structures, works, equip- 
ment, facilities, or land, for use in R&D 
activities at Federal or non-Federal in- 
stallations. Excluded from the R&D plant 
category are expendable equipment and 
office furniture and equipment. Obligations 
for foreign R&D plant are limited to Fed- 
eral funds for facilities located abroad and 
used in support of foreign research and 
development. 


2. obligations and outlays 


a. Obligations represent the amounts 
for orders placed, contracts awarded, 
services received, and similar transactions 
during a given period, regardless of when 
the funds were appropriated and when 
future payment of money is required. 


b. Outlays represent the amounts for 
checks issued and cash payments made 
during a given period, regardless of when 
the funds were appropriated. 

The obligations and outlays reported 
cover all transactions from all funds availa- 
ble to an agency from direct appropriations, 
trust funds, or special account receipts, 
corporate income, or other sources, includ- 
ing funds appropriated by the President, 
that the agency has received or expects to 
receive. The amounts reported for each 
year reflect obligations and outlays for 
that year, regardless of when the funds were 
originally authorized or received and re- 
gardless of whether they were appropriated, 
received, or identified in the agency's 
budget specifically for research, develop- 
ment, or R&D plant. 

An agency making a transfer of funds 
to another agency includes such transfers 
in its report of obligations and outlays. 
The receiving agency does not report, for 
purposes of this survey, funds transferred 
to it from another agency. Similarly, a sub- 
division of an agency that transfers funds 
to another subdivision within that agency 
reports such obligations or outlays as 
its own. 

Obligations and outlays for work per- 
formed in foreign countries include funds 
directly available to Federal agencies and 
special foreign currencies separately ap- 
propriated. The latter currencies are derived 
largely from provisions of Public Law 480, 
1954, as amended. 


3. Cost Coverage 


Funds reported for research and devel- 
opment reflect full costs. In addition to 
costs of specific R&D projects, the appli- 
cable overhead costs are also included. The 
amounts reported include the costs of plan- 
ning and administering R&D programs, 
laboratory overhead, pay of military per- 
sonnel, and departmental administration. 


4. fiscal year 


The fiscal year in the Federal Govern- 
ment accounting period begins October 1 
of a given year and ends September 30 of 
the following year; thus, fiscal year (FY) 
1981 began on October 1, 1980, and ended 
September 30, 1981. 


5. agency 


An agency is an organization of the 
Federal Goverriment whose principal execu- 
tive officer reports to the President. The 
only exception is the Library of Congress, 
also included in the survey, whose execu- 
tive officer reports to the Congress. The 
term subdivision refers to any major organi- 
zational unit of a reporting agency, such as 
a bureau, administration, office, or service. 


6. performers 


Performers are either intramural orga- 
nizations accomplishing operating func- 
tions or extramural organizations or persons 
receiving support or providing services 
under a contract or grant. 


a. Intramural performers: Agencies of 
the Federal Government. Their work is 
carried on directly by their own personnel. 
Obligations reported under this category 
are for activities performed directly by a 
reporting agency, or they represent funds 
that the agency transfers to another Fed- 
eral agency for performance of work. The 
ultimate performer must be a Federal 
agency. If the ultimate performer is not 
a Federal agency, the funds so transferred 
are reported by the transferring agency 
under the appropriate extramural performei 
category (industrial firms, universities 
and colleges, other nonprofit institutions, 
etc.). Intramural performance includes the 
costs of supplies and equipment, essen- 
tially of an ‘off-the-shelf’ nature, that 
are procured for use in intramural research 
and development. The cost of Federal per- 
sonnel engaged in planning and adminis- 
tering intramural and extramural R&D 
programs is also included as part of the 
intramural performance total. 


b. Extramural performers: All organi- 
zations ouiside the Federa! sector that per- 
form with Federal funds under contract 
or grant. Only those costs associated with 
actual extramural R&D performance are 
reported, but these would include costs of 
materials and supplies to carry out R&D 
activities. Costs of “off-the-shelf” supplies 
and equipment procured from extramural 
suppliers and required to support intra- 
mural research and development are con- 
sidered as part of the costs of intramural 
performance and not as part of the costs 


of extramural performance. Extramural 
performers are identified as follows: 


i. Industrial firms: Those organizations 
that may legally distribute net earnings 
to individuals or to other organizations. 


ii. Universities and colleges: Institutions 
engaged primarily in providing resident 
and/or accredited instruction for at least a 
2-year program above the secondary school 
level. Included are colleges of liberal arts; 
schools of arts and sciences; professional 
schools, as in engineering and medicine, 
including affiliated hospitals; associated 
research institutes; and agricultural ex- 
periment stations. 


iii. Other nonprofit institutions: Private 
organizations other than educational in- 
stitutions, no part of whose net earnings 
inure to the benefit of a private stockholder 
or individual, and other private organiza- 
tions organized for the exclusive purpose 
of turning over their entire net earnings 
to suc’: nonprofit institutions. 


.v. Federally funded research and 
evelopment centers (FFRDC’s): R&D- 
performing organizations exclusively or 
substantially financed by the Federal 
Government that are supported by the 
Federal Government either to meet a par- 
ticular R&D objective or, in some instances, 
to provide major facilities at universities 
for research and associated training pur- 
poses. Each center is administered either 
by an industrial firm, a university, or 
another nonprofit institution. 

In general, all of the following criteria 
are met by an organization before it is 
included in the FFRDC category: (1) Its 
primary activities include one or more of 
the following: basic research, applied re- 
seaich, development, or management of 
research aid development (specifically ex- 
cluded are organizations engaged primari 
in routine quality control and testing, 
routine service activities, production, 
mapping and surveys, and information 
dissemination); (2) it is a separate opera- 
tional unit within the parent organization 
or is organized as a separately incorporated 
organization; (3) it performs actual research 
and development or R&D management 
either upon direct request of the Federal 
Government or under a broad charter from 
the Federal Government, but in either case 
under the direct monitorship of the Federal 
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Government; (4) it receives its major 
financial support (70 percent or more) from 
the Federal Government, usually from one 
agency; (5) it has, or is expected to have, 
a long-term relationship with its sponsor- 
ing agency (about five years or more), as 
evidenced by specific obligations assumed 
by it and the agency; (6) most or all of its 
facilities are owned by or are funded under 
contract with the Federal Government; 
and (7) it has an average annual budget 
(operating and capital equipment) of at 
least $500,000. 

FFRDC’s are grouped into four cate- 
gories, research laboratories, R&D lab- 
oratories, study and analysis centers, and 
system engineering/system integration 
centers, according to their primary activity 
to reflect the differences in the nature and 
activities of the centers. ' 

Research laboratories are principally 
used for the pursuit of research (as dis- 
tinguished from development). Most con- 
centrate on basic research in one particular 
area and many provide major, unique, 
research facilities for national use. 

R&D laboratories engage in various 
facets of the research and development 
process. Most are multiprogram labora- 
tories active in a variety of science and/or 
engineering areas, though some specialize 
in a broad functional area such as national 
security or nuclear energy. Most of these 
institutions contain major national research 
and/or testing facilities. 

Study and analysis centers are involved 
exclusively in analytical activities; no 
hardware related laboratory research or 
development is carried out. 

System engineering/system integration 
centers primarily provide systems engi- 
neering, R&D system integration and 
management support for definition and 
development of large technical systems. 


v. State and local governments: State 
and local government agencies, excluding 
State and local universities and colleges, 
agricultural experiment stations, medical 
schools, and affiliated hospitals. (Federal 
R&D funds obligated directly to such State 
and local educational institutions are in- 
cluded under the universities- and -colleges 
category in this survey.) Research and 


'The categories were established in December 1982 by 
a Task Force of representatives of agencies responsible for 
FFRDC’s at the request of the Office ot Science and Tech- 


nology Policy. 


development under the State and local 
government category are performed either 
directly by State or local agencies or by 
other organizations under grant or con- 
tract from such agencies. Regardless of 
the ultimate performer, Federal R&D funds 
directed to State and local government are 
reported under the State and local gov- 
ernment category, and no other. 


vi. Foreign performers: Foreign citizens, 
organizations, or governments, as well as 
international organizations, such as NATO, 
UNESCO, and WHO, performing work 
abroad financed by the Federal Govern- 
ment. Excluded are payments to U.S. 
agencies, organizations, or citizens per- 
forming research and development abroad 
for the Federal Government; the survey 
does not seek information on ‘‘offshore’’ 
payments. Also excluded are payments to 
foreign scientists performing in the 
United States. 


vii. Private individuals: Individuals re- 
ceiving a Federal R&D grant or contract 
award directly; in this case obligations are 
reported under “‘industrial firms.” 


7. fields of science 


The fields of science in this survey are 
divided into eight broad field categories, 
each of them consisting of a number of 
detailed fields. The broad fields are life 
sciences, psychology, physical sciences, 
environmental sciences, mathematics and 
computer sciences, engineering, social 
sciences, and other sciences not elsewhere 
classified. The following listing presents 
the fields grouped under each of the broad 
fields, together with illustrative disciplines. 


a. Life sciences consist of five detailed 
fields: biological (excluding environmental), 
environmental biology, agricultural, 
medicai, and life sciences not elsewhere 
classified. The illustrative disciplines pro- 
vided below under each of these detziled 
fields are not intended to be sharp def ini- 
tions; they represent examples of disciplines 
generally classified under a given detailed 
field. A discipline, however, may be classi- 
fied under another detailed field when the 
major emphasis is elsewhere. Research in 
biochemistry could be reported as biolog- 
ical, agricultural, or medical, depending 
on the orientation of the project. Human 
biochemistry would be classified under 
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biological, but animal biochemistry or 
plant biochemistry would be under agri- 
cultural. Examples of disciplines under 
each of the detailed fields are as follows: 


Biological (excluding environmental): 
anatomy; biochemistry; biology; bi- 
ometry and biostatistics; biophysics; 
botany; cell biology; entomology and 
parasitology; genetics; microbiology; 
neuroscience (biological); nutrition; 
physiology; zoology; other biological, 
n.e.c.? 


Environmental biology: ecosystem 
sciences; evolutionary biology; lim- 
nology; physiological ecology; popu- 
lation biology; population and biotic 
community ecology; systematics; other 
environmenal biology, n.e.c.? 


Agricultural: agronomy; animal sci- 
ences; food science and technology; 
fish and wildlife; forestry; horticul- 
ture; plant sciences; soils and soil 
science; phytopathology; phytopro- 
duction; agriculture, general; other 
agriculture, n.e.c.? 


Medical: internal medicine; neurology; 
obstetrics and gynecology; ophthal- 
mology; otolaryngology; pediatrics; 
preventive medicine; pathology; phar- 
macology; psychiatry; radiology; 
surgery; dentistry; pharmacy; veter- 
inary medicine; other medical, n.e.c.? 


Life sciences, n.e.c.? 


b. Psychology deals with behavior, 
mental processes, and individual and group 
characteristics and abilities. Psychology is 
divided into three categories: biological 
aspects, social aspects, and psychological 
sciences not elsewhere classified. Examples 
of disciplines under each of these fields 
are as follows: 


Biological aspects: experimental psy- 
chology; animal behavior; clinical 
psychology; comparative psychology; 
ethology. 


Social aspects: social psychology; 
education, personnel, vocational psy- 
chology, and testing; industrial and 
engineering psychology development 
and personality. 


Psychological sciences, n.e.c.? 


?Not elsewhere classified: Includes multidisciplinary 
projects within a broad field and single-discipline projects 
for which a separate field has not been assigned. 
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c. Physical sciences are concerned with 
understanding of the material universe and 
its phenomena. They comprise the fields 
of astronomy, chemistry, physics, and 
physical sciences not elsewhere classified. 
Examples of disciplines under each of these 
fields are as follows: 


Astronomy: laboratory astrophysics; 
optical astronomy; radio astronomy; 
theoretical astrophysics; X-ray, Gam- 
ma-ray, neutrino astronomy. 


Chemistry: inorganic; organo-metal- 
lic; organic; physical. 


Physics: acoustics; atomic and mo- 
lecular; condensed matter; elementary 
particle; nuclear structure; optics; 
plasma. 


Physical sciences, n.e.c.? 


d. Environmental sciences (terrestrial 
and extraterrestrial) are concerned (with 
one exception) with the gross nonbiological 
properties of the areas of the solar system 
that directly or indirectly affect man’s 
survival and welfare; they comprise the 
fields of atmospheric sciences, geological 
sciences, oceanography, and environmental 
sciences not elsewhere classified. The one 
exception is that obligations for studies 
pertaining to life in the sea, or other bodies 
of water, are reported as support of ocean- 
ography and not biology. Examples of 
disciplines under each of these fields are 
as follows: 


Atmospheric sciences: aeronomy; 
solar; weather modification; extra- 
terrestrial atmospheres; meteorology. 


Geological sciences: engineering geo- 
physics; general geology; geodesy and 
gravity; geomagnetism; hydrology; 
inorganic geochemistry; isotopic geo- 
chemistry; organic geochemistry; lab- 
oratory geophysics; paleomagnetism; 
paleontology; physical geography and 
cartography; seismology; soil scierces. 
Oceanography: biological oceanogra- 
phy; chemical oceanography; physical 
oceanography; marine geophysics. 


Environmental sciences, n.e.c.? 


e. Mathematics and computer sciences 
employ logical reasoning with the aid of 
symbols and are concerned with the de- 
velopment of methods of operation em- 
ploying such symbols, and in the case of 
computer sciences, with the application 


of such methods to automated information 
systems. Examples of disciplines under 
each of these fields are as follows: 


Mathematics: algebra; analysis; ap- 
plied mathematics; foundations and 
logic; geometry; numerical analysis; 
statistics; topology. 


Computer sciences: programming 
languages; computer and information 
sciences (general); design develop- 
ment, and application of computer 
capabilities to data storage and manipu- 
lation; information sciences and sys- 
tems; systems analysis. 


Mathematics and computer sciences, 
n.e.c.* 


f. Engineering is concerned with studies 
directed toward developing engineering 
principles or toward making specific sci- 
entific principles usable in engineering 
practice. Engineering is divided into eight 
fields: aeronautical, astronautical, chemical, 
civil, electrical, mechanical, metallurgy and 
materials, and engineering not elsewhere 
classified. Examples of disciplines under 
each of these fields are as follows: 


Aeronautical: aerodynamics. 


Astronautical: aerospace; space tech- 
nology. 


Chemical: petroleum; petroleum re- 
fining; process. 


Civil: architectural; hydraulic, hy- 
drologic; marine; sanitary and environ- 
mental; structural; transportation. 


Electrical: communication; electronic; 
power. 
Mechanical: engineering mechanics. 


Metallurgy and materials: ceramic; 
mining; textile; welding. 


Engineering, n.e.c.* agricultural; in- 
dustrial and management; nuclear; 
ocean engineering systems. 


g. Social sciences are directed toward an 
understanding of the behavior of social 
institutions and groups and of individuals 
as members of a group. These sciences in- 
clude anthropology, economics, political 
science, sociology, and social sciences not 
elsewhere classified. Examples of disciplines 
under each of these fields are as follows: 


Anthropology: archaeology; cultural 
and personality; social and ethnology; 
applied anthropology. 


Economi: s: econometrics and economic 
statistics; istory of economic thought; 
international economics; industrial, 
labor, and agricultural economics; 
macroeconomics; microeconomics; 
public finance and fiscal policy; the- 
ory; economic systems and develop- 
ment. 


Political science: area or regional stud- 
ies; comparative government; history 
of political ideas; international relations 
and law; national political and legal 
systems; political theory; public ad- 
ministration. 


Sociology: comparative and historical; 
complex organizations; culture and 
social structure; demography; group 
interactions, social problems and social 
welfare; sociological theory. 


Social sciences, n.e.c.:* linguistics; re- 
search in education; research in history; 
socioeconomic geography; research 
in law, e.g., attempts to assess the im- 
pact on society of legal systems and 
practices. 


h. Other sciences not elsewhere classi- 
fied includes multidisciplinary and inter- 
disciplinary projects that cannot be classi- 
fied within one of the broad fields of 
science. 


8. geographic distribution 
of 1981 r&d obligations 


a. Ten agencies participated in the sur- 
vey covering the geographic distribution 
of obligations for research and develop- 
ment and R&D plant. These ten agencies 
accounted for 97 percent of total Federal 
R&D and R&D plant obligations in 1981. 
The respondents were the Departments 
of Agriculture (USDA); Commerce; De- 
fense (DOD); Energy (DOE); Health and 
Human Services (HHS); the Interior; and 
Transportation (DOT); the Environmental 
Protection Agency (EPA); the National 
Aeronautics and Space Administration 
(NASA); and NSF. 


b. Data were requested for the “actual” 
year 1981 in terms of the principal loca- 
tion (State or outlying area) where the work 
was performed by the prime contractor, 
grantee, or intramural organization. When 
this information was not available in their 
records, the respondents were asked to 
assign the obligations to the State, outlying 
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area, or office abroad where the head- 
quarters of the U.S. prime contractor, 
grantee, or intramural organization was 
located. 


c. Obligations were reported for research 
and development as a combined amount. 


d. Specifically omitted from the geo- 
graphic survey were R&D obligations to 
foreign performers and obligations for 
R&D plant used in support of foreign per- 
formers. Foreign performer data, by coun- 
try, are reported in another part of the 
Federal Funds survey. 


changes in reporting 


Responses from the agencies in this sur- 
vey, as in the previous ones, reflect revi- 
sions of estimates for the latest two years 
of the previous report, in this case fiscal 
years 1981 and 1982. Such revision is part 
of the budgetary cycle. From time to time 
responses also reflect reappraisals and re- 
visions in classitication of various aspects 
of agencies’ 1°&D programs. When this 
occurs, NSF requires the agencies to pro- 
vide revised prior-year data to maintain 
consistency and comparability with the 
most recent concepts. 


limitations of the data 


Funds for research and development were 
reported on a 3-year basis comparable with 
the 1983 budget, upon which the data were 
based. Tne respondents reconciled the data 
reported to the Federal Funds survey with 
amounts for research and development 
provided to OMB for the 1983 budget. 
The amounts reported for each year, as 
already stated, are the obligations or outlays 
incurred in that year, regardless of when 
the funds were authorized or received by 
an agency and regardless of whether the 
funds were identified in the agency’s 
budget specifically for research, develop- 
ment, and/or R&D plant. 

Data submitted by the Federal agencies 
for 1981 are considered to be actual since 
they represent virtually completed trans- 
actions. Amounts reported for 1982 and 
1983 are estimates in that they are sub- 
ject to Surther appropriation, apportion- 
ment, or deferral decisions. The effects of 
these and other, later actions on 1982 and 
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1983 outlays and obligations will be re- 
flected in the next report. 

Respondent judgment is often neces- 
sary in classifying the data. Most agency 
R&D programs must be separated by 
agency respondents from other, larger 
programs because they are not identified 
as budget-line items. R&D programs, once 
identified, must then be further subdivided 
into the survey categories: basic research, 
applied research, development, performers, 
and fields of science. Over the years, 
however, the participating agencies have 
developed increasing skill and consistency 
in meeting the survey requirements. 

Some agencies have not been able to 
report the full cost of research and devel- 
opment. For example, the headquarters 
costs of planning and administering R&D 
programs of DOD (estimated at a fraction 
of 1 percent of the DOD R&D total) are 
not included because this agency has stated 
that identification of the amounts is 
impracticable. 

R&D plant data are also to some extent 
underreported because of the difficulty 
encountered by some agencies, particularly 
DOD and NASA, in identifying and re- 
porting these data. While DOD reports 
obligations for R&D plant under the con- 
struction appropriation, DOD is able to 
identify only a small portion of the R&D 
plant support within R&D contracts that 
are funded from the RDT&E appropria- 
tion. NASA cannot separately identify 
those portions of industrial R&D contracts 
applicable to R&D plant but subsumes 
R&D plant data in the R&D data covering 
industrial performance; R&D plant data 
for other NASA performing sectors can be, 
and are, reported. 


relation to other 
reports 


1. federal support to uni- 
versities and colleges 


NSF conducts a separate survey cov- 
ering Federal support to individual uni- 
versities and colleges. This survey is based 
on data provided by the Federal agencies 
under the reporting system established by 
the former Committee on Academic Science 
and Engineering (CASE) of the Federal 
Council for Science and Technology. The 
reports resulting from these surveys are 


entitled Federal Support to Universities, 
Colleges, and Selected Nonprofit Institu- 
tions and are referred to as the CASE 
reports. 

Both the CASE and Federal Funds re- 
ports provide data on Federal obligations 
for research and development and R&D 
plant to universities and colleges and to 
university-administered FFRDC’s. The 
CASE report, however, is based on obli- 
gations of Federal agencies to each indi- 
vidual academic institution, whereas the 
Federal Funds report is concerned with 
obligations to universities and colleges as 
a performer group. The CASE report ad- 
ditionally includes funds for non-R&D 
activities, such as science education and 
nonscience support. Further, the CASE 
survey is based on reports of only 15 
agencies (USDA; Commerce; DOD; the 
Department of Education, Energy, HHS, 
Housing and Urban Development, Interior, 
and Labor; DOT; EPA; NASA; NSF; the 
Agency for International Development; 
and the Nuclear Regulatory Commission) 
whereas the Federal Funds survey is com- 
posed of obligations of all agencies with 
R&D programs. The 15 respondents to 
CASE, however, account for more than 
99 percent of total Federal R&D support 
to universities and colleges and all obliga- 
tions to university-administered FFRDC’s. 

The different reporting procedures have 
led to the reporting of different totals to 
the CASE and Federal Funds surveys, as 
follows: 


a. The obligations for research and de- 
velopment to universities and colleges re- 
ported for Federal Funds in 1981 amounted 
to $4,478 million, or $69 million more 
than the amount reported for CASE. 


b. The R&D obligation total for uni- 
versity-administered FFRDC’s, as reported 
to Federal Funds, was $1,829 million in 
1981, or $4 million more than reported 
for CASE. For Federal Funds $195 million 
subcontracted by the NASA university- 
administered Jet Propulsion Laboratory 
was included in ultimate-performer cate- 
gories, whereas for CASE the subcontracted 
amount was included in the R&D obliga- 
tions to FFRDC’s administered by uni- 
versities. 


c. Total R&D plant obligations to uni- 


versities and colleges reported to the Fed- 
eral Funds survey were $37 million in 1981, 


or $7 million more than the amount re- 
ported to the CASE survey. 


d. Total R&D plant obligations to uni- 
versity-administered FFRDC’s, as reported 
to Federal Funds, were $371 million in 
1981, or $49 million more than reported 
to CASE. 


The following factors should also be 
considered in comparing the data appear- 
ing in the two reports: 

For Federal Funds each agency includes 
as part of its obligations the amounts trans- 
ferred to other agencies for R&D activities. 
A receiving agency does not report funds 
transferred from another agency. In the 
CASE survey, by contrast, the data are 
reported by the agency that makes the 
final distribution of the funds to a given 
institution. Thus, for the CASE survey, 
agencies include funds received from other 
agencies and exclude funds transferred to 
other agencies, the reverse of the Federal 
Funds process. Although such transfers 
should balance each other out with no re- 
sulting changes in total R&D obligations, 
these different reporting requirements add 
to the possibility of differences between 
the two reports. 

The CASE responses are in many cases 
prepared by different operating units within 
the agencies from those that prepare the 
Federal Funds responses. The CASE data 
are also collected several months earlier 
than the Federal Funds data. Theoretically, 


these conditions should not add to report- 
ing differences, but in practice differences 
do arise. 


2. special analyses, budget 
of the united states 


In a section of Special Analyses, Budget 
of the United States Government, OMB 
publishes estimates of obligations and 
outlays for research, development, and 
R&D plant. These data, as shown in ‘‘Spe- 
cial Analysis K: Research and Develop- 
ment’ in the original 1983 budget, did 
not provide as much detail on character 
of work as Federal Funds data, and they 
did not include information on performers, 
fields of science, or geographic distribution. 

‘Special Analysis K”’ and Federal Funds 
utilized the same definitions for research 
and development and for R&D plant. The 
estimates for research and development 
published in the two reports are compara- 
ble, even though minor differences exist. 
The comparison between the two reports 
is as follows: 


Total Federal R&D obligations 
(Billions of dollars) 


FY 1981)FY 1982/FY 1983 


FederalFunds..| $34.9] $39.0} $43.0 
Special 
Analysis K .. 35.0} 38.8) 430 


3. federal r&d funding by 
budget function: fiscal 
years 1981-83 


NSF published a special report under 
the above title, providing an analysis of 
Federal R&D programs by budget func- 
tion categories. The Federal Funds, Volume 
XXXI survey, by contrast, reported on R&D 
funding by agencies rather than by func- 
tional categories. The Federal Funds report 
provided obligational data rather than 
budget authority data, which formed the 
basis for the function report. The R&D 
budget authority data for 1981-83 in the 
function report were based on information 
provided to OMB by the agencies as back- 
ground for ‘Special Analysis K’’ in the 
1983 budget. Further program information 
was based on budget justification docu- 
ments of the leading R&D support agencies 
and information provided directly to NSF 
by some of the smaller agencies. 


4. other reports 


a. Agencies may classify their R&D pro- 
grams for purposes other than those for 
which the Federal Funds survey is con- 
ducted. Definitions and guidelines that are 
suitable to these other purposes may result 
in information that is not comparable with 
the data transmitted to NSF for Federal 
Funds. 
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appendix b 


federally funded research and 
development centers, 
fiscal years 1981-83 


Note: Total Federal obligations for R&D 
and R&D plant support to each 
FFRDC in fiscal year 1981 is shown 
in parentheses. The overall total is 


$4,400,132,000. 


department of defense 
office of the secretary of defense 


Administered by other nonprofit institu- 
tions: 

Institute for Defense Analyses (IDA), 

Arlington, Virginia ($14,549,000) 


department of the navy 


Administered by universities and colleges: 
Center for Naval Analyses (University 

of Rochester), Arlington, Virginia 
($15,441,000) 


department of the air force 


Administered by universities and colleges: 
Lincoln Laboratory (Massachusetts 
Institute of Technology), Lexington, 
Massachusetts ($137,751,000) 


Administered by other nonprofit 
institutions: 

Aerospace Corporation, El Segundo, 
($189,684,000) 


California 


C? Division (MITRE Corporation},* 
Bedford, Massachusetts 

($105,707,000) 

Project Air Force (RAND Corporation),‘ 

Santa Monica, California($13,947,000) 


department of health and human 
services 


national institutes of health 


Administered by industrial firms: 
Frederick Cancer Research Center (Litton 
Bionetics, Inc., Litton Industries), 
Frederick, Maryland ($26,366,000) 


department of energy 


Administered by industrial firms: 
Bettis Atomic Power Laboratory (West- 
inghouse Electric Corp.), Pittsburgh, 
Pennsylvania ($239,505,000) 


*Only the C? Division of the MITRE Corporation is re- 
ported as an FFRDC. All other agency support to MITRE 
is reported under other nonprofit institutions excluding 
FERDC s. 

*Only the Project Air Force portion of the RAND Corpora- 
tion is reported as an FFRDC. All other agency support to 
RAND is reported under ‘nonprofit institutions excluding 
FERDC s 


Energy Technology Engineering Cen- 
ter (Rockwell International Corpora- 
tion), Santa Susana, California 

($37,143,000) 

Hanford Engineering Development 
Laboratory (Westinghouse-Hanford 
Corp.), Richland, Washington 

($193,943,000) 

Idaho National Engineering Labora- 
tory (EG&G Idaho, Inc.; Exxon Nu- 
clear Idaho Co.; Argonne National 
Laboratory, West; Westinghouse 
Electric Corp.}, Idaho Falls, Idaho 

($149,200,000) 

Knolls Atomic Power Laboratory (Gen- 
eral Electric Company), Schenectady, 
New York ($195,478,000) 

Mound Laboratory (Monsanto Research 
Corp.}, Miamisburg, Ohio 

($13,995,000) 

Oak Ridge National Laboratory (Union 

Carbide Corp.), Oak Ridge, Tennessee 
($255,800,000) 

Sandia National Laboratories (West- 
ern Electric Co., Inc.-Sandia Corp.}), 
Albuquerque, New Mexico 

($507,929,000) 

Savannah River Laboratory (E.I. duPont 
de Nemours & Co., Inc.), Aiken, South 
Carolina ($41,084,000) 


Administered by universities and colleges: 
Ames Laboratory (lowa State University 
of Science and Technology), Ames, 
lowa ($17,520,000) 
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Argonne National Laboratory (Univer- 
sity of Chicago and Argonne Univer- 
sities Assn.}, Argonne, Illinois 

($223,300,000) 

Brookhaven National Laboratory (Asso- 
ciated Universities, Inc.}, Upton, 
Long Island, New York ($179,392,000) 

E. O. Lawrence Berkeley Laboratory 
(University of California), Berkeley, 
California ($120,867 ,000) 

E. O. Lawrence Livermore National 
Laboratory (University of California), 
Livermore, California($506,395,000) 

Fermilab (Universities Research As- 
sociation, Inc.), Batavia, Illinois 

($120,266,000) 

Los Alamos National Laboratory (Uni- 
versity of California}, Los Alamos, 
New Mexico ($424,221,000) 

Oak Ridge Institute of Nuclear Studies 
(Oak Ridge Associated Universities), 
Oak Ridge, Tennessee ($24,414,000) 

Plasma Physics Laboratory (Princeton 
University), Princeton, New Jersey 

($105,627,000) 

Stanford Linear Accelerator Center 
(Stanford University), Stanford, 
California ($64,497,000) 


Administered by other nonprofit institu- 
tions: 

Pacific Northwest Laboratory (Battelle 
Memorial Institute), Richland, Wash- 
ington ($106,036,000) 

Solar Energy Research Institute (Mid- 
west Research Institute}, Golden, 
Colorado ($110,373,000) 


national aeronautics and space 
administration 


Administered by universities and colleges: 
Jet Propulsion Laboratory (California 
Institute of Technology), Pasadena, 
California ($188,153,000) 


national science foundation 


Administered by universities and colleges: 
Cerro Tololo Inter-American Observa- 
tory (Association of Universities 

for Research in Astronomy, Inc.), 

La Serena, Chile ($6,052,000) 

Kitt Peak National Observatory {Asso- 
ciation of Universities for Research 

in Astronomy, Inc.), Tucson, Arizona 
($11,103,000) 


National Astronomy and Ionosphere 
Center (Cornell University), Arecibo, 
Puerto Rico ($5,407,000) 

National Center for Atmospheric Re- 
search (University Corporation for 
Atmospheric Research), Boulder, 
Colorado ($32,337,000) 

National Radio Astronomy Observa- 
tory (Associated Universities, Inc}, 
Green Bank, West Virginia 

($14,790,000) 

Sacramento Peak Observatory (As- 
sociation of Universities for Research 
in Astronomy, Inc.), Sunspot, New 
Mexico ($1,860,000) 


categories of 
ffrdc’s? 


Total of Federal obligations for R&D and 
R&D plant support to each FFRDC is 
shown in parentheses and for each cate- 
gory, in brackets. The overall total is 
$4,400,132,000. 


research laboratories 
($282,678,000) 
DOE: Fermilab ($120,266,000) 
DOE: Stanford Linear Accelerator 
($64,497,000) 
HHS/NIH: Frederick Cancer Research 
Center ($26,366,000) 
NSF: Cerro Tololo Inter-American Ob- 
servatory ($6,052,000) 
NSF: Kitt Peak National Observatory 
($11,103,000) 
NSF: National Astronomy and Ionosphere 
Center ($5,407,000) 
NSF: National Center for Atmospheric 
Research ($32,337,000) 
NSF: National Radio Astronomy Observ- 
atory ($14,790,000) 
NSF: Sacramento Peak Observatory 
($1,860,000) 


* Categories are defined in the Technical Notes under Per- 
former: FFRDC's. 


r&dlaboratories  ($3,778,126,000) 
DOD/AF: Lincoln Laboratory 
($137,751,000) 
Ames Laboratory ($17,520,000) 
Argonne National Laboratory 
($223,300,000) 
Bettis Atomic Power Laboratory 
($239,505,000) 
Brookhaven National Laboratory 
($179,392,000) 
DOE: E.O. Lawrence Berkeley Laboratory 
($120,867,000) 
DOE: E.O. Lawrence Livermore National 
Laboratory ($506,395,000) 
DOE: Energy Technology Engineering 
Center ($57,143,000) 
DOE: Hanford Engineering Development 
Laboratory ($193,943,000) 
DOE: Idaho National Engineering Lab- 
oratory ($149,200,000) 
DOE: Knolls Atomic Power Laboratory 
($195,478,000) 
DOE: Los Alamos National Laboratory 
($424,221,000) 
DOE: Mound Laboratory ($13,995,000) 
DOE: Oak Ridge Institute of Nuclear 
Studies ($24,414,000) 
DOE: Oak Ridge National Laboratory 
($255,800,000) 
Pacific Northwest Laboratory 
($106,036,000) 
Plasma Physics Laboratory 
($105,627,000) 
Sandia National Laboratories 
($507,929,000) 
Savannah River Laboratory 
($41,084,000) 
Solar Energy Research Institute 
($110,373,000) 
NASA: Jet Propulsion Laboratory 
($188,153,000) 


DOE: 
DOE: 


DOE: 


DOE: 


DOE: 
DOE: 
DOE: 
DOE: 


DOE: 


study and analysis 

centers ($43,937,000) 

DOD/AF: Project Air Force ($13,947,000) 

DOD/Navy: Center for Naval Analysis 
($15,441,000) 

DOD/OSD: Institute of Defense Analysis 
($14,549,000) 


system engineering/system 
integration centers ($295,391,000) 
DOD/AF: Aerospace Corporation 
($189,684,000) 
DOD/AF: C? Division of MITRE 
($105,707,000) 
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appendix c 


detailed statistical tables 


C-1. 
C-2. 


pp. 44-49. 


Detailed Statistical Tables for Volume XXX have been published separately 
(NSF 81-325). Only tables C-1, C-2, and C-3 are included in this report, 


Research, Development, and 


R&D Plant 


Overall summary: FY 1981, 1982, and 1983 
By agency: FY 1981, 1982, and 1983 


Research and Development— 
Agency, Character of Work, 


and Performer 


By agency: FY 1981, 1982, and 1983 

By agency and character of work: FY 1981 

By agency and character of work: 
FY 1982 (est.) 

By agency and character of work: 
FY 1983 (est.) 

By agency and performer: FY 1981 

By agency and performer: FY 1982 (est.} 

By agency and performer: FY 1983 (est. ) 

Federal obligations for research, develop- 
ment, and R&D plant to federally 
funded research and development 
centers, by agency: FY 1981 

Federal obligations for research, develop- 
ment, and R&D plant to federally 
funded research and development 
centers, by agency: FY 1982 (est.} 
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Federal obligations for research, develop- 
ment, and R&D plant to federally 
funded research and development 
centers, by agency: FY 1983 (est.) 

Federal obligations for research, develop- 
ment, and R&D plant to federally 
funded research and development 
centers (FFRDC’s) by individual FFRDC 
and agency: FY 1981 


Total Research—Agency, Performer, 


C-14. 
C-15. 
C-16. 
C-17. 


C-18. 
C-19. 


C-20. 


C-21. 


C-22. 


C-23. 


and Field of Science 


By agency and performer: FY 1981 

By agency and performer: FY 1982 (est.) 

By agency and performer: FY 1983 (est.} 

R~ detailed field of science: FY 1981, 

i 1983 

By agency and field of science: FY 1981 

By agency and field of science: FY 1982 
(est.) 

By agency and field of science: FY 1983 
{est.) 

Psychology and life sciences, by agency 
and detailed field of science: FY 1981 

Psychology and life sciences, by agency 
and detailed field of science: FY 1982 
{est.) 

Psychology and life sciences, by agency 
and detailed field of science: FY 1983 
{est.) 


C-29. 


C-30. 


C-31. 


C-32. 


Physical and environmental sciences, by 
agency and detailed field of science: 
FY 1981 

Physical and environmental sciences, by 
agency and detailed field of science: 
FY 1982 (est.) 

Physical and environmental sciences, by 
agency and detailed field of science: 
FY 1983 (est.) 

Engineering, by agency and detailed field 
of science: FY 1981 

Engineering, by agency and detailed field 
of science: FY 1982 (est.) 

Engineering, by agency and detailed field 
of science: FY 1983 (est.) 

Mathematics and computer sciences and 
social sciences, by agency and detailed 
field of science: FY 1981 

Mathematics and computer sciences and 
social sciences, by agency and detailed 
field of science: FY 1982 (est.) 

Mathematics and computer sciences and 
social sciences, by agency and detailed 
field of science: FY 1983 (est.) 


Basic Research—Agency, Performer, 


C-33. 


and Field of Science 


By agency and performer: FY 1981 


By agency and performer: FY 1982 (est.) 

By agency and performer: FY 1983 (est.) 

C-36. By detailed field of science: FY 1981, 
1982, and 1983 

C-37. By agency and field of science: FY 1981 

C-38. By agency and field of science: FY 1982 
fest.) 

C-39. By agency and field of science: FY 1983 
{est.) 

C-40. Psychology and l'‘e sciences, by agency 
and detailed field of science: FY 1981 

C-41. Psychology and life sciences, by agency 
and detailed field of science: FY 1982 
{est.) 

C-42. Psychology and life sciences, by agency 

and detailed field of science: FY 1983 


{est.} 

C-43. Physical and environmental sciences, by 
agency and detailed field of science: 
FY 1981 

C-44. Physical and environmental sciences, by 


agency and detailed field of science: 
FY 1982 {est.) 

C-45. Physical and environmental sciences, by 
agency and detailed field of science: 
FY 1983 (est.) 

C-46. Engineering, by agency and detailed field 
of science: FY 1981 

C-47. Engineering, by agency and detailed field 
of science: FY 1982 (est.) 

C-48. Engineering, by agency and detailed field 
of science: FY 1983 (est.) 

C-49. Mathematics and computer sciences and 
social sciences, by agency and detailed 
field of science: FY 1981 

C-50. Mathematics and computer sciences and 
social sciences, by agency and detailed 
field of science: FY 1982 (est.) 

C-51. Mathematics and computer sciences and 
social sciences, by agency and detailed 
field of Science: FY 1983 (est.) 


Applied Research—Agency, 
Performer, and Field of Science 


C-52. By agency and performer: FY 1981 

C-53. By agency and performer: FY 1982 (est.) 

C-54. By agency and performer: FY 1983 (est.} 

C-55. By detailed field of science: FY 1981, 
1982, and 1983 

C-56. By agency and field of science: FY 1981 

C-57. By agency and field of science: FY 1982 
(est.) 

C-58. By agency and field of science: FY 1983 
(est.) 

C-59. Psychology and life sciences, by agency 
and detailed field of science: FY 1981 

C-60. Psychology and life sciences, by agency 
and detailed field of science: FY 1982 
(est.) 

C-61. Psychology and life sciences, by agency 
and detailed field of science: FY 1983 
{est.} 

C-62. Physical and environmental sciences, by 
agency and detailed field of science: 
FY 1981 

C-63. Physical and environmental sciences, by 
agency and detailed field of science: 
FY 1982 (est.) 


C-64. Physical and environmental sciences, by 
agency and detailed field of science: 
FY 1983 (e.' | 

C-65. Engineering, by agency and detailed field 
of science: FY 1981 

C-66. Engineering, by agency and detailed field 
of science: FY 1982 (est.} 

C-67. Engineering, by agency and detailed field 
of science: FY 1983 {est.} 

C-68. Mathematics and computer sciences and 
social sciences, by agency and detailed 
field of science: FY 1981 

C-69. Mathematics and computer sciences and 
social sciences, by agency and detailed 
field of science: FY 1982 (est.) 

C-70. Mathematics and computer sciences and 
social sciences, by agency and detailed 
field of science: FY 1983 (est.) 


Development—Agency and 
Performer 


C-71. By agency and performer: FY 1981 
C-72. By agency and performer: FY 1982 {est.) 
C-73. By agency and performer: FY 1983 (est.) 


R&D Plant 


C-74. _ By agency: FY 1981, 1982, and 1983 
C-75. By agency and performer of the R&D the 
plant supports: FY 1981 
C-76. By agency and performer of the R&D the 

plant supports: FY 1982 (est.) 
C-77. By agency and performer of the R&D the 
plant supports: FY 1983 (est.) 


Total Research Performed at 
Universities and Colleges—Agency 
and Field of Science 

C-78. By detailed field of science: FY 1981, 
1982, and 1983 

C-79. By agency and field of science: FY 1981 

C-80. Psychology and life sciences, by agency 
and detailed field of science: FY 1981 

C-81. Physical and environmental sciences, by 
agency and detailed field of science: 
FY 1981 

C-82. Engineering, by agency and detailed field 
of science: FY 1981 

C-83. Mathematics and computer sciences and 
social sciences, by agency and detailed 
field of science: FY 1981 

Basic Research Performed at 
Universities and Colleges—Agency 

and Field of Science 

C-84. _—_ By detailed field of science: FY 1981, 
1982, and 1983 

C-85. By agency and field of science: FY 1981 


C-86. Psychology and life sciences, by age 
and detailed field of science: FY 198 

C-87. Physical and environmental sciences, b 
agency and detailed field of science: 
FY 1981 

C-88. Engineering, by agency and detailed fie 
of science: FY 1981 

C-89. Mathematics and computer sciences an¢ 
social sciences, by agency and deitailes 
field of science: FY 1981 


Applied Research Performed at 
Universities and Colleges—Agency 
and Field of Science 


C-90. By detailed field of science: FY 1981, 
1982, and 1983 

C-91. By agency and field of science: FY 1981 

C-92. Psychology and life sciences, by agency 
and detailed field of science: FY 1981 

C-93. Physical and environmental sciences, by 
agency and detailed field of science: 
FY 1981 wd 

C-94. Engineering, by agency and detailed field 
of science: FY 1981 

C-95. Mathematics and computer sciences and 
social sciences, by agency and detailed 
field of science: FY 1981 


Foreign Performers—Research and 
Development 


C-96. By region, country, and agency: FY 1981 


Foreign Performers—Basic Research 


C-97. By region, country, and agency: FY 1981 


Special Foreign Currency Program 


C-98. For research and development, by agency: 
FY 1981, 1982, and 1983 


C-99. For basic research, by agency: FY 1981, 
1982, and 1983 
C-100. For applied research, by agency: FY 1981, 
1982, and 1983 
C-101. For development, by agency: FY 1981, 
1982, and 1983 
Geographic Distribution—Research 
and Development and R&D Plant 
C-102. Research, development, and R&D plant, 
by geographic division and State: 
FY 1981 
C-103. Research and developinent, by State and 


performer: FY 1981 
C-103A. Percent distribution to each performer, 
by State: FY 1981 
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C-103B. Percent distribution to each State, by 
performer: FY 1981 
C-104. Research and development, by State and 


agency: FY 1981 
C-104A. Percent distribution of each agency, by 


State: FY 1981 


C-104B. Percent distribution of each State, by 
agency: FY 1981 

C-105. Research and development, by geographic 
division, State, agency, and performer: 
FY 1981 

C-106. R&D plant, by geographic division, 
State, and performer supported: FY 1981 

C-107. R&D plant, by geographic division, 


State, and agency: FY 1981 


Federal Intramural Personnel Costs 


C-108. Total research and development, by agency: 
FY 1981, 1982, and 1983 
C-109. Basic research, by agency: FY 1981, 1982, 


and 1983 


C-110. Applied research, by agency: FY 1981, 
1982, and 1983 

C-111. Development, by agency: FY 1981, 1982, 
and 1983 

Historical Data 

OUTLAYS 

C-112. Research, development, and R&D plant, 
by agency: FY 1973-83 

C-113. Research and development, by agency: 
FY 1973-83 

C-114. R&D plant, by agency: FY 1973-83 

OBLIGATIONS 

C-115. Research, development, and R&D plant, 
by agency: FY 1973-83 

C-116. Research and development, by agency: 
FY 1973-83 

C-117. R&D plant, by agency: FY 1973-83 

C-118. Research and development, by character 


of work and R&D plant: FY 1973-83 


Total research, by selected agency: 
FY 1973-83 
Basic research, by selected agency: 
FY 1973-83 
Applied research, by selected agency: 
FY 1973-83 
Development, by selected agency: 
FY 1973-83 
Research and development, by performer: 
FY 1973-83 
Total research, by performer: FY 1973-83 
Basic research, by performer: FY 1973-83 
Applied research, by performer: 
FY 1973-83 
Development by performer: FY 1973-83 
Total research, by field of science: 
FY 1973-83 
Basic research, by field of science: 
FY 1973-83 
Applied research, by field of science: 
FY 1973-83 
Research and development, by geographic 
division and State: FY 1970-81 
R&D plant, by geographic division and 
State: FY 1970-81 
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notes 


Estimates for 1983 are based on The 
Budget of the United States Govern- 
ment, Fiscal Year 1983, as submitted 
to Congress by the administration, 
and do not reflect subsequent appro- 
priations and apportionment actions. 


Details may not add to totals because 
of rounding. 


Asterisks appearing in lieu of figures 
indicate that the amounts are less than 
$50,000 or less than .05 percent. 


The abbreviation ‘“‘FFRDC’s” appear- 
ing in statistical tables refers to federally 
funded research and development 
centers. 


Within the Department of Agriculture 
the Economic Research Service and the 
Statistical Reporting Service replace 
the Economics and Statistics Service 
the headings Agricultural Research 
Service and Cooperative State Research 
Service replace the headings Agricul- 
tural Research and Agricultural Coop- 
erative Research that were formerly 
included within the Science and Edu- 
cation Administration; the Human 


MICROFILMED 
AVAILABLE COPY 


Nutrition Information Service is anew 


heading. 


In tables showing extramural perform- 
ers, obligations of the Department of 
Agriculture to agricultural experiment 
stations are included within obligations 
to universities and colleges. 


The proposed Energy Research and 
Technology Administration replaces 
the Department of Energy and is shown 


within the Department of Commerce. 


Defense Agencies within the Depart- 
ment of Defense include the Defense 
Advanced Research Projects Agency, 
the Defense Nuclear Agency, the De- 
fense Communications Agency, the 
Defense Mapping Agency, the Defense 
Logistics Agency, the Uniformed Serv- 
ices University of the Health Sciences, 
and technical support, Joint Chiefs of 
Staff/Office of the Secretary of 
Defense. 


The Bonneville Power Administration, 
formerly within the Department of 
Energy, is shown within the Depart- 
ment of the Interior. 


The Maritime Administration, formerly 
within the Department of Commerce, 
is now within the Department of 
Transportation. 


The proposed Foundation for Educa- 
tional Assistance replaces the Depart- 
ment of Education. 


R&D data reported by the National 
Aeronautics and Space Administration 
are in terms of budget plan rather than 
obligations. 


The historical tables for Volume XXXI, 
providing data on R&D totals for 1973 
through 1983 (C-112 through C-132), 
are not comparable with totals for those 
years in appendix tables issued to ac- 
company earlier Federal Funds reports. 
Some prior-year changes occur almost 
almost every year, thus changing totals 


in many categories. 


NOTE: For trend comparisons, use only 


these tables, appendix C, for Vol- 
ume XXXI. Do not use the earlier 
tables in the Federal Funds series. 


TABLE C-1. 


FISCAL YEARS 1981, 1982, AND 1 
(MILLIONS OF DOLLARS) 


SUMMARY OF FEDERAL FUNDS FOR RESEARCH, SL. AND RED PLANT: 


ITEM 


Devccccccsccccccccccccccccccscccs 


FEDERAL INTRAMURAL 
INDUSTRIAL FIRMS eee eee eer eereeeeeeeeeeeeeee eeerereereeee 


FFROCS ADMINISTERED BY INDUSTRIAL FIRMS ..... sovcceces 
UNIVERSITIES AWD COLLEGES ......... sevcee 
FFROCS ADMINISTERED BY UNIVERSITIES AMD COLLEGES .... 
OTHER WOWPROFIT IWSTITUTIONS .... 2... eee ececcenccees 
FFROCS ADMINISTERED BY NONPROFIT INSTITUTIONS ....... 
Sete Ces eee eeeeee esr eee eeeeeeeeee 


PERFORMERS : 

FEDERAL INTRAMURAL UI seeoereosceooeccoveseoososesoces 
INDUSTRIAL FIRMS . eeeeeeee . ere ereereeeeeeeeeeee . 
FFROCS ADMINISTERED BY INDUSTRIAL FIRMS ............. 
UNIVERSITIES AMD COLLEGES . eeeeereeneeee eee eeeeeeee 
FFRDCS ADMINISTERED BY UNIVERSITIES AWD COLLEGES .... 
OTHER MOWPROFIT INSTITUTIONS ........... evccccccces 
FFROCS ADMINISTERED BY NONPROFIT INSTITUTIONS 
FOREIGN s+sesssssseeess 


FIELDS OF SCIENCE: 


LIFE SCIENCES ererecee eee eee eeeeee eee eee eee eee eee eee eee 
PSYCHOLOGY eeeee eee ee eee eeee eee eee ee eee ee eee ere eeee 
PHYSICAL SCIENCES eeeeeeeeeer ee ee ezreeeeeeeeeeeeeeeeeeee 
EWVI eeeereeereee eee ee eee ee eee eeeeeee 


ENGINEERING eeeeer eee eee eee eee eee eee eee eee ee ee eee eee ee 
SOCIAL SCIENCES 
OTHER SCIEWCES, 


BASIC RESEARCH eeee eee eee eee eeee ee eee eee eee ee ee ee eee ee ee 


FEDERAL I 

INDUSTRIAL FIRMS eeeeee ee eeeeeeer eee e eee eee eezreereeeeeee 
FFRDCS ADMINISTERED BY INDUSTRIAL FIRMS .........000. 
UNIVERSITIES AMD COLLEGES . eeeeeveeeacene eeeeeeeeeeeee 
FFRDCS ADMINISTERED BY UNIVERSITIES AMD COLLEGES .... 
OTHER NONPROFIT Ins WSTITUTI e*eereeneee eeeeeer eo eeer ee 
FFRDCS ADMINISTERED BY NONPROFIT INSTITUTIONS ....... 
STAT 4 AND LOCAL GOVERNMENT 


A wccccccccccccesceseccseceseseses 


FIELDS OF SCIEWCE: 


LIFE SCIENCES eeree eer eee eee e eee eee eee eee eee eee eee eee 
PSYCHOLOGY 


eere eee ee eee eee eee eee eae e eee ee eee eee eeneee 


SCIENCE 
RONMENT AL SCIENCES eeeeeeeeeeeeeeeeeeeeeeeeeeee ee 
MATHEMATICS AND COMPUTER SC 
ENGINEERING eereeeeeeeeeeeeee 
SOCIAL SCIEWCES 
OTHER SCIENCES, 


$s eereeeeeeeeeeeeeeee 
eeereereeeeer eee eee eeeeeeaeee 
eeeeer eee eee eeeeeer ee eee eee eee eee eeeeee 


APPLIED RESEARCH eeeereer ee eee eeeeee eee ee ee eee eee eerste eeee 


FEDERAL I 
IMOUSTRIAL FIRMS . eereeeeeee eee eeeeeee 
FFROCS ADMINISTERED BY INDUSTRIAL FIRMS ............. 
UNIVERSITIES AMD COLLEGES . eeeeeeeeeeeee 
FFROCS ADMINISTERED BY UNIVERSITIES AMD COLLEGES .... 
NONPROFIT INS WSTITUTIONS eseeeeeeeee ee ee eeeereeeeene 
orate ADMINISTERED BY WOWPROFIT INSTITUTIONS ....... 
AND LOCAL ae 


STATE eseeeereeeeee eee eeeeeeeeeee 


UI secccocevovccccccoocooocosecoces 


FIELDS OF SCIENCE: 


LIFE SCIENCES eeeeeeeeeeeeeee eee eee eee eee eee eee eeeeee 
PSYCHOLOGY eeeeeeeeeeeeeeeeeeeeeee eee eee ee ee eee eeen eee 
PHYSICAL SCIENCES eeeeeeeeeeeee eee eee eee eee eeeeeeeeee 


ENGINEERING eeeee eee eee eee eee eee eee eee eee eee eee eee eee 
SOCIAL SCIENCE eseeereeeeeeeeree eee eee eee ee eee eeeeeeeee 
OTHER SCI 
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TABLE C-1. SUMMARY OF FEDERAL 


FUNDS FOR RESEARCH 
FISCAL YEARS 1981, 1982, AND 1983 


, DEVELOPMENT, AND RED PLANT: 


(MILLIONS GF DOLLARS) 


- CONTINUED 
ITEM ACTUAL, eS a: 
~i28)_ _)__1982___/| 1981-1962 | 1983 __/ 1982-1983 

DEVELOPMENT see ene eeeeeeeeeeeeeeeneeeeeee seer eeeee ee © eee eeereee® 22, 704.6 26, 359.1 16.1% 23.708.9 12.7% 
FEDERAL INTRAMURAL ]/................- puaeenaususvees 4,694.6 5,492.8 17.0 5,761.5 4.9 
IWDUSTRIAL FIRMS .................sscceeeeeeeee aaa 14,302. 17,2377.5 20.5 20,305.5 17.8 

FFRDCS ADMINISTERED BY INDUSTRIAL FIRMS ............. 1,062.6 1,059.4 . 1,034.0 -2.4 
UNIVERSITIES AMD COLLEGES .................-..-.seee 557. 586.6 5.2 589.9 6 

FFRDCS ADMINISTERED BY UNIVERSITIES AMD COLLEGES ieee 887.9 870.6 -2.0 855.2 -1.8 

OTHER MOWPROFIT INSTITUTIONS ..................+-.- .. 415.¢ 414.7 -.3 444.2 7.1 

FFRDCS ADMINISTERED BY NONPROFIT INSTITUTIONS ....... 457.5 403.1 -11.9 464.7 15.3 

STATE AND LOCAL GOVERNMENT ere eeeeeeeeeeeenreeeeeeeee 92.9 78.3 -15.7 63.9 -18.4 

FOREI see e eee eee seen eeeee seer seen se enereeeeeeee 234.0 216.2 -7.6 190.0 -12.1 

RZD PLANT eee ere eee eeeeeeeeeeeeeeeeeeeeeeeeeeeeeneeeeeee se ee 1,485.7 1,483.9 -.1 1,298.6 -12.5 

SUPPORTED: 

F eseeeeeeereeeeeeeeeeeceneeeeeeerereeeeeee 468.0 460.3 -1.6 559.2 21.5 
INDUSTRIAL FIRMS eee eee seer eeeeeeeeeeeeeeeeeeee 302.1 188.8 -37.5 73.1 -61.3 

FFRDCS ADMINISTERED BY INDUSTRIAL FIRMS ............. 246.5 294.7 19.5 189.5 -35. 
UNIVERSITIES AMD COLLEGES ..............--..-.sseeeee 37.0 22.9 -11.1 45.9 39.3 

FFRDCS ADMINISTERED BY UNIVERSITIES AMD COLLEGES .... 370.9 433.2 16.8 274.5 -3%.6 

OTHER WOMPROFIT INSTITUTIONS see fee fe © © see er eeeeee® 41.3 61.6 49.1 146.2 137.4 

FFRDCS ADMINISTERED BY NONPROFIT INSTITUTIONS ....... 15.1 8.1 -~+6.3 5.3 -34.3 

FOREI eee eee eee eeeeeeeee eee eeeeeeeeeeeeeeeeeeeeeneeee 4.8 4.2 -12.1 4.9 14.9 


1/ COSTS ASSOCIATED WITH THE ADMINISTRATION OF INTRAMURAL AND EXTRAMURAL PROGRAMS ARE COVERED 
AS WELL AS NTRAMURAL PERFORMANCE . 


ACTUAL I 
SOURCE: WATIOWAL SCIENCE FOUNDATION 
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TABLE C-2. FEDERAL FUNDS FOR RESEARCH, DEVEL"PHENT, AND RED PLANT, BY AGEWCY: FISCAL YEARS 1981, 1982, AND 1983 
(MILLIONS OF DOLLARS) 


AGENCY AMD SUBDIVISION a te ee 


TOTAL, ALL AGEWCIES ......... PITTTITITI TTT 3% , 403.1 40, 438.0 44,272.4 35,785.9 39,316.8 42,381.5 
DEPARTMENTS 


DEPARTMENT GF AGRICULTURE, TOTAL ... 2.2 c ne cncncncnccnneccncs 794.7 842.0 869.2 782.5 845.8 853.8 
AGRICULTURAL CODPERATIVE SERVICE ... 2.2.2 nwcnnccccecccces 1.7 1.8 1.4 1.3 1.8 1.4 
pone epg MARKETING SERVICE ......... cecccccces evccces 1.1 1.5 - 1.2 1.5 = 

TURAL RESEARCH SERVICE .. 1... nnn wwncnccnwccunes 411.6 ase 2 475.4 425.9 441.9 467.0 
COOPERATIVE STATE RESEARCH Senete coevces cecccesscees coe 199.4 221.2 232.1 199.0 226.6 228.6 
SERVICE 0. ce cence nccccces erecccccees 39.3 39.4 40.6 38.0 1 40.3 
FOREST SERVICE ... 2... senescence cccncccccee ee cccerceseccecess 129.3 110.8 98.4 101.8 114.9 -2 
MUMAM WUTRITION INFORMATION SERVICE ................-.--- = 9.2 8.3 - 5.9 7.6 
OFrice OF INTERNATIONAL COOPERATION AMD DEVEL DPHENT eee 3.9 4.0 3.9 6.9 6.2 5.8 
OFF Ice OF TRANSPORTATION . srr eeee sree eer ee eee eeeereeeree 7 9 1.0 9 9 1.0 *. 
STATISTICAL REPORTING SERVICE .......... Cecesecescccecces 7.5 7.0 8.0 7.5 7.0 8.0 

DEPARTMENT OF COMMERCE, TOTAL ......... ecccccce eeccscccccces 6,225.7 5,848.4 4,871.9 6,472.7 6,526.8 4,997.0 
BUREAU DF THE CEMSUS ... 2... cence nn nnnnnnwnnnnceeeeees eee 3.9 3.8 4.1 3.8 3.6 4.1 
ECONOMIC oa ADMIMISTRATION ............-.000000- 28.1 8.4 - 35.5 9.4 3.4 
EWERGY RESEARCH AND Lon => gd ADMINISTRATION V- cecsecs . 5,896.4 5,558.6 4,634.0 6,125.9 6,221.6 4,740.1 
NATIONAL BUREAU oF Ss ** sree eee eeeee eer ear 43.9 99.3 83.5 84.4 93.5 65.8 
MATIONAL OCEANIC & aneasmenic ADMINISTRATION ..-... 22... 262.2 166.3 140.8 209.0 183.5 150.8 
MATIONAL TELECOMGMICATIONS & INFORMATION ae evs se0ees 10.9 11.3 &.9 12.9 14.2 12.2 
OFFICE OF THE SECRETARY eeeereereereree eee eee eer se eeeveeereeee > oll = | 2 = 
PATENT AMD TRADEMARK DFFICE ... 2. cee nnc nce enccuueewwvunes 1.1 -6 7 1.1 ¢ 7 


MILITARY FUNCTIONS CCC eee eC He ee *** 3,226.7 3,701.0 4,5%%.8 3,093.7 3,521.3 4,203.4 


MILITARY CONSTRUCTION Cee ee eee ee 9.4 22.9 28.4 5.8 9.2 19.3 
PAY & ALLOMANCES OF MILITARY PERSOMWEL IW RED ....... 131.1 146.9 145.6 129.9 146.0 145.2 
RDT&E APPROPRIATION CCC eee eee eee 3,086.0 3,531.2 4,422.8 2,958.0 3,366.1 4,038.9 


CIVIL FUNCTIONS (CORPS OF ENGIWEERS) .......-sceeeneees 30.3 29.0 30.4 30.0 29.0 30.4 
DEPARTMENT OF THE wAVY CCC ee eee eee 5,103.9 5,930.7 6,378.6 4,916.9 5,570.9 6,107.5 


MILITARY CONSTRUCTION SC ee eee eee 18.06 25.6 26.0 12.2 17.0 17.2 
PAY & ALLOWANCES OF MILITARY PERSONNEL IN MED ......... 120.2 141.4 142.4 119.3 141.1 142.2 
RDT&E APPROPRIATION CCC! *eeeeee eee 4,965.5 5,759.6 6,206.8 4,782.9 §.411.6 5,947.1 

PROGRAM 2 4 3 2.5 1.2 1.0 


DEPARTMENT OF THE AIR FORCE eeeereeeeeeeeeeeeeeeeeeeeeeeee 7,128.8 9,494.1 11,604.0 6,756.6 8,405.8 10,684.0 


MILITARY CONSTRUCT ION eeeerev eee eeeeeeeeee ee eee eeeeeee ee 108.6 54.3 124.0 87.0 49.6 %.0 
PAY & ALLOWANCES OF MILITARY PERSONNEL IW RAD ......... 333.7 $92.7 397.1 328.7 386.9 391.0 
RDT&E APPROPRIAT 10" eeeereeer eee eee eeeeeer ee eee e see eeeeee 6,686.5 4,051.3 11,062.9 6,340.9 7,969.3 10,197.0 


DEFENSE AGENCIES eeee eee eee ee eee eee eee eer eee eee ee eee eee eee 1,255.6 1,681.8 2,217.3 1,160.0 1,508.6 1,965.0 


MILITARY CONSTRUCT 10m CoC eee eee eee eeeeeeeeeee ” 5 2 > > » 
ROT&E APPROPRIATION ST eee eee eee 1,255.6 1,681.3 2,217.1 1,160.0 1,508.1 1,964.8 


DIRECTOR OF TEST & EVALUATION, DEFENSE oe eee eee eee eee eee 41.1 50.9 58.4 3.7 
DEPAP MENT OF HEALTH AMD MUMAN SERVICES, TOTAL .........0+ 3,950.9 


ALCOMOL, DRUG ABUSE & MENTAL HEALTH ADMINISTRATION ...... 239.7 
CENTERS FOR DISEASE CONTROL oC Hee eee eee eee 74.8 
FOOD & DRUG ADMINISTRAT CeO EO Oe eee eee eee 72.4 
MEALTH CARE FINANCING WISTRATION eee eee eee eee eres 38.6 
HEALTH RESGURCES ADMINISTRATION eee eee eC ee eee eee eee eee 5.0 
MEAL TH SERVICES ADMINISTRAT Ion eee eee eee eee eee eee ee eee eee 20.3 
MUMAN DEVELOPMENT SERVICES OCT eee eee eee eee 73.7 
WATIOMAL INSTITUTES oF MEAL TH eee ee eee eee eee ee eee eee eee 3,355.5 
OFFICE oF ASSISTANT SECRETARY FOR HEAL TH eee eee eee eee eeee 33.1 
OFFICE oF THE SECRETARY SPC 19.5 
SOCIAL SECURITY ADMINISTRATION SCC Tee eee eee eee 18.0 


DEPARTMENT GF HOUSING AMD URBAN DEVELOPMENT eee ee eeeeeeeeee os 
DEPARTMENT OF THE INTERIOR, TOTAL 00... ccncnccncnveeeeeees 430.6 


BSOMMEVILLE POMER ADMINISTRATION eseeeeeeereeeeeeeeeeeeeee ee 14.4 
MAMAGE MENT eeeeeee eee eee eee eee ee eee ee eee 1.9 


eeeee eee ee eee eee eee eee eee eee eee eee e eee eee 97.4 


> | 4,087.7 
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TABLE C-2. FEDERAL FUNDS FOR RESEARCH, DEVELOPMENT, AND R&D PLANT, BY AGEWCY: FISCAL YEARS 1981, 1982, AND 1983 
(MILLIOWS OF DOLLARS) 
~- CONTINUED 
AGENCY AND SUBDIVISION 1981 1981 
1 4233 

DEPARTMENT OF JUSTICE, TOTAL .....-eeeeeeees ccccccccccccces 26.5 30.0 22.0 26.1 30.2 
DRUG ENFORCEMENT ADMINISTRATION ......... coccccccces eeeee 1.3 3.4 1.9 1.2 2.0 
FEDERAL BUREAU OF INVESTIGATION ...........0-- seccceee eee -7 2.1 1.1 1.5 2.0 
FEDERAL PRISON SYSTEM ......ccceseeccccccccccceececeseees 2.5 2.6 2.6 2.5 2.6 
IMMIGRATION AND WATURALIZATION SERVICE .......... eovccee -1 1.3 -4 1.0 1.3 
OFFICE OF THE ATTORWEY GENERAL ....... eee eeseecess -8 9 -8 7 8 
OFFICE OF JUSTICE ASSISTANCE, RESEARCH, AND AND STATISTICS - 21.0 19.7 15.2 19.2 21.5 
DEPARTMENT OF LABOR, TOTAL ........--0-. ceccccces occccccces 62.2 30.8 9.9 61.6 3.1 
BUREAU OF LABOR STATISTICS eeeeeeeveeeeeeeeeeeeeeeeeeee eee 0.3 0.3 0.3 0.3 0.3 
EMPLOYMENT STANDARDS BN wccccccccccccccccs ee 3.2 2.0 1.9 3.0 1.8 
EMPLOYMENT AND TRAINING ADMINISTRATION .........0000- sees 52.4 21.3 > 52.1 26.9 

LABOR-MANAGEMENT SERVICES ADMINISTRATION .........+0-. eee 1.8 6 -6 1.7 . 
OCCUPATIONAL SAFETY AND HEALTH eespapehbeastiaes ececcccceee 3.0 4.9 5.7 3.0 4.9 
OFFICE OF THE SECRETARY .......cececcccccecccccccesces eee 1.1 9 -9 1.0 8 
PENSION BENEFIT GUARANTEE CORPORATION ............. eecece 5 8 5 5 8 
DEPARTMENT OF STATE, TOTAL .....ceeeeccccees ccc cccccccccecs 1.8 2.0 1.8 1.8 2.0 
DEPARTMENTAL FUNDS . eeeeeeveeeeeeene eseeeee eenseeeneeeeene ee 1.8 2.0 1.8 1.8 2.0 
DEPARTMENT OF TRANSPORTATION, TOTAL ....--ceeccccecesceces . 434.5 342.1 375.9 432.1 346.2 
COAST GUARD . eeeeeeeeeeeeeeeeeeeeeeeee 26.3 18.0 15.0 25.9 18.0 
FEDERAL AVIATION ADMINISTRATION ............ccccccccceees 128.9 102.7 160.3 125.9 103.3 
FEDERAL HIGHWAY ADMINISTRATION eeeeeeeeeveeeeeeeeeeeeeeeaeee §1.2 49.9 §1 8 59. 1 53.2 
FEDERAL RAILROAD ADMINISTRATION eeeeeveeeeeeees ee eeeeene seer 46. 1 43.3 20. 55.0 30. 
MARITIME ADMINISTRATION . eeeenveeeene 14.2 9.3 16.8 17.4 14.2 
WATIONAL HIGHWAY TRAFFIC SAFETY ADMINISTRATION .......... 66.4 55.3 59. 60.8 64.2 
OFFICE OF THE SECRETARY e@eeeeveeeeeeeeeeeeeeeeeeeeeeeeeeee 10.1 4.0 7.8 13.9 6.6 
RESEARCH AND SPECIAL PROGRAMS ADMINISTRATION ............ 13.1 11.2 10.5 12.3 7.8 
URBAN MASS TRANSPORTATION ADMINISTRATION ......--eeeeeees 78.2 48.4 34.0 61.9 48.9 
DEPARTMENT OF THE TREASURY, TOTAL eeeeeeeeeeeeeeeeeeneee eee 11.4 12. 1 13.2 10.8 12.5 
BUREAU OF ALCOHOL , TOBACCO, AND FIREARMS eeeeeoeeeeeeeeees 3 sal > 3 > 
BUREAU OF ENGRAVING AND PRINTING eeeeeeeeeveeeeeeeeeeeeeree 2.7 4.0 2.2 2.7 4.0 
INTERNAL REVENUE SERVICE eeeeeeeeeeeevreeeeevreeeeeeeeeeeeeee 4.2 5.1 7.9 4.2 5.1 
OFFICE OF PROTECTIVE RESEARCH ......cccccceccescccsceces : -6 * - -1 4 
UNITED STATES CUSTOMS SERVICE eeeeeeeveeeeeeeeeeeeeeeeeeene 3.5 3.0 3. i 3.5 3.0 

OTHER AGENCIES 

ADVISORY COMMISSION ON ob eateaallaas RELATIONS ........ ° 1.9 1.9 1.9 1.9 
APPALACHIAN REGIONAL OW. eeeceeeeeeeeeeeeeeeeeeeeeee . 4 - . 4 
COMMUNITY SERVICES t maNTS TRATION eeeeeeeeeeeeeeeeeeeeeeeee 18.3 sf > 26.2 6.2 
CONSUMER PRODUCT SAFETY Iss eeeeeeceveeeeeeeeeeeeeeeee . 2 6 . 3 
ENVIRONMENTAL PROTECT ION AGENCY eeeeeeeeeeeeeeeeeeeeeeeeeee 325.7 317.1 229.9 344.3 334.7 
FEDERAL COMMUNICATIONS COMMISSION eeeeeeoeveeeeeeeeeeeeeeeeeae 1.8 1.0 7 1.6 9 
FEDERAL eeeeeaeeeoeeeeeeeeeeeeeee 11.6 9.3 18.1 11.6 9.3 
FEDERAL HOME L LOAN BANK BOARD eeeeeeeveeeeeeeseeeeeeeeeeeeeereene 1.0 1.2 1.5 1. 1.2 
FEDERAL TRADE COMMISSION e®eeeeeeeeeeeeeeeeeeeeeeeeeeeeeaeeene 1.1 1.2 1.3 1.1 1.2 
FOUNDATION FOR EDUCAT ION ASSISTANCE 2/. eeeseeeeeeeeeeeeeeeee 104.9 84.9 87 -0 111.8 105.6 
GENERAL SERVICES ADMINISTRAT IOW eeeeeeeeceveeeeeeeeeeeeeeeeee 6 8 1 5 . 8 
INTERNAT TUNAL COMMUNICATION AGENCY eeeeseeeveeeeeeeeeeeeeeeee 1.5 1.5 2 1.2 1.7 
INTERNATIONAL DEVELOPMENT COOPERATION AGEWCY ........seee0e 142.2 163.8 139.9 166.1 168.7 
AGENCY FOR INTERNATIONAL DEVELOPMENT .......0eeeecccesees 142.2 163.8 139.9 166.1 168.7 
INTERNATIONAL TRADE COMMISSION eeeeeeeeeeeeeeeeeeeeeeeeeeee 3.4 3.6 4.0 3.4 3.6 
LIBRARY OF CONGRESS . eeeneeve eeeeeeeeeeeee 4.9 5.3 5.3 5.1 5.6 
WATIONAL AERONAUTICS AND SPACE ADMINISTRATION ............. 5,522.4 5,940.0 6,612.9 5,425.6 5,831.0 
WATIONAL SCIENCE FOUNDATI eeeeeveeeeeeeeeeeeeeeeeeeeeeeeeae 976.2 970. 1,049.2 905.0 1,027.8 
WUCLEAR REGULATORY COMMISS eeeeeoeeeeeeeeeeeeeeeeeeeeeeee 227.3 222.7 219.7 216.0 213.8 
OFFICE OF PERSONNEL eeeeeeeeeeeev ee eee eeeeeeeeeee 8.4 5. 5.1 8.1 5.6 
SMITHSONIAN INSTITUTION eeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee 45.3 48.9 51.8 43.9 48.1 
TENNESSEE VALLEY AUTHORITY . eeeeeeaeaeeeeeeeeeeeeeee ee 69.3 82.5 74.7 94.3 87.9 
UNITED STATES ARMS CONTROL AND DISARMAMENT AGENCY ......... 2.4 7 1.2 2.4 7 
VETERANS ADMINISTRATION eeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeneeeae 159.2 137.4 146.8 144.3 137.8 
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PROPOSED THAT Lg DEPARTMENT OF ENERGY BE REPLACED BY THE ENERGY RESEARCH AND TECHNOLOGY ADMINISTRATION 


THE 1983 BUDGET 
WITHIN THE DEPARTMENT OF 


2/ THE 1983 BUDGET PROPOSED THAT THE DEPARTMENT OF EDUCATION BE REPLACED BY THE FOUNDATION FOR EDUCATION ASSISTANCE. 


* INDICATES AMOUNT LESS THAN $50,000. 
SOURCE: WATIOWAL SCIENCE FOUNDATION 
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TABLE C-3. 


FEDERAL FUNDS FOR TOTAL RESEARCH AND DEVELOPMENT, 


(MILLIOWS OF DOLLARS) 


AGENCY AND SUBDIVISION 


TOTAL, ALL AGENCIES eeeee eereeeeveereeeeeeeeeeeeeeeeeeeeevneeeee 
DEPARTMENTS 
DEPARTMENT OF AGRICULTURE, TOTAL 2.0... cee ccccccccccencccces 


AGRICULTURAL COOPERATIVE SERVICE ........c.ceeeees cccccee 
AGRICUL TURAL MARKETING SERV I eeeeeveeeeeeaereeeeeeeenee esfee 
AGRICULTURAL RESEARCH SERV ICE eereeeeeeeereeeeeeeeee eeneneee 
COOPERATIVE STATE RESEARCH SERVICE . 

ECONOMIC RESEARCH SERVICE 
FOREST SERVICE e*eree eeeeeeeee 
HUMAN WUTRITION INFORMATION SERVICE ................-0-- 
OFFICE 4 eh td rt COOPERATION AND DEVELOPMENT ..... 


OFF TION eeeeoevneeereeeeeeeeeeeeeeeeeeeereeee 
STATISTICAL REPORTING SERVICE eeeeeeeeeeeeeeeeeeeeeeeneeaene 
DEPARTMENT OF COMMERCE, TOTAL ........-+0e-- coccccccces eves 
BUREAU OF THE CENSUS ..... eercccccccs ececccccces 
ECONDMIC DEVELOPMENT ADMINISTRATION ............--..-0--- 
ENERGY RESEARCH AND TECHNOLOGY ADMINISTRATION 1/.. eevee °° 
TIOWAL BUREAU DF STANDARDS ..... 2... cceceeccccccceccecrs 
NATIONAL OCEANIC & ATMOSPHERIC ADMINISTRATION . eecces 
NATIONAL TELECOMMUNICATIONS & INFORMATION ADMIN ......... 
OFFICE OF THE SECRETARY ......cceeecececcesecsccceccces ee 
PATENT AND TRADEMARK OFF cE eeeeeeeeeeeeeeeeeeeeeeeeeeeee 
DEPARTMENT OF DEFENSE, TOTAL eseeeeeeeeseeeeeeeeeeaneeeeeneeee 
DEPARTMENT OF THE ARMY eeeeeecieeeenenee eeerteerreeeeeeeeeeenene 


MILITARY FUNCTIONS eeeeeeeeeeeeeeeereeeeeeeeeeeeeeeeneeee 


PAY & ALLOWANCES OF MILITARY PERSONNEL IN RED ....... 
RDT&E APPROPRIATI 


CIVIL FUNCTIONS (CORPS OF ENGINEERS) 
DEPARTMENT OF THE WAVY eereeeeeree eee eeeeeeeneeeeeeeeeeeeee 


PAY & ALLOWANCES OF MILITARY PERSONNEL IN R&D 
RDT&E APPROPRIA ATION eseeeeeeeeeeeeeeeeeeeeeeereeeeeeeeeee 
SPECIAL FOREIGN CURRENCY 


DEPARTMENT OF THE AIR FORCE .......... 


PAY & ALLOWANCES OF MILITARY PERSOWNWEL IW RZD ......... 
ROT&E APPROPRIATI 


DEFENSE AGENCIES ....ccencccncccccccesesssesess 
RDT&E APPROPRIATION .....cceseseeceesecsvecs 
DIRECTOS. OF TEST & EVALUATION, DEFEWSE ........eeeesceses 
DEPARTMENT OF HEALTH AND HUMAN SERVICES, TOTAL ........0++ 


ALCOHOL, DRUG ABUSE & MENTAL HEALTH ADMIWISTRATION ...... 
rg FOR DISEASE CONTROL eeeeeneeereeeeeeeeeeeeeeeeeeeee 
FP’ & DRUG ADMINISTRATION eeeeeeeeeee ese eeeeeeeeeeeeeeeeee 
Hes.LTH CARE FINANCING ADMINISTRATION eeeeeeeeeeeeeeeee eee 
HEALTH RESOURCES ADMINISTRATI eeeeeereeeeeeeeeeeeeeeeeee 
HEALTH SERVICES ADMINISTRATION ereeeeeeeeeeeeeeeeeeeeeeee 
HUMAN DEVELOPMENT SERVICE eeeeeeveeeeereeeeeeeeeneeeeeeneuvee 
WATIOWAL INSTITUTES OF HEALTH eeneeeeeeeereeeeeeeeeeeee eevee 
OFFICE OF ASSISTANT SECRETARY FOR HEALTH .........sseeeee 
OFFICE OF THE SECRET 


SOCIAL SECURITY ADMIWISTRATIOW .....cceccccccsescessececs 
DEPARTMENT OF HOUSING AND URBAN DEVELOPMENT ..........+-0+ 
DEPARTMENT OF THE INTERIOR, TOTAL .....cecccenscceucceenees 

ny he aA yr ADMIWISTRATION 2... ccecccseccecccceeecse 


BUREAU OF MINES eeeeeeereeeeeeee eee eee eeeee en eeeeeeeeeeeee 
BUREAU OF RECLAMATION 
GEOLOGICAL SURVEY eeeeereeeeereeeeeeeeeeeeeeeeeeeeeeeeeeee 
NATIONAL PARK SERVICE eeeeeeeeereeeeeeeeeeeeeeveeeeeeeeee 
OFFICE OF THE SECRETARY . eeeeeeeveeeeeeeeeeeeeeeeeeeeeeeee 
OFFICE OF SURFACE MINING pg ly AND ENFORCEMENT 

OFFICE OF WATER RESEARCH & TECHNOLOGY ........ceeeeseeees 
UNITED STATES FISH AND WILDLIFE SERVICE eseeeeeeeaeeeeeeeee 


CONTINUED ON WEXT PAGE 
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BY AGEWCY: FISCAL YEARS 1981, 1982, AND 1983 


1981 Lerner — 
1982 
42,973.8 34,179.2 37,621.6 41,173.5 
838.9 743.4 806.5 825.9 
1.4 1.3 1.8 1.4 
- 1.2 1.5 - 
454.5 390.1 405.3 435.8 
223. 199.0 226.6 226.8 
40.6 38.0 39.1 40.3 
98.0 98.6 112.2 99.2 
&.3 ~ 5.9 7.6 
3.9 6.9 6.2 5.8 
9 9 1.0 9 
8.0 7.5 7.0 8.0 
4,178.9 5,386.9 5,344.3 4,350.9 
4.1 3.8 3.6 4.1 
> 35.5 9.4 3.4 
3,944.2 5,041.4 5,046.5 4,097.0 
° 83.9 86.1 82.8 
140.8 208.1 183.5 150.8 
’ 12.9 14.2 12.2 
val 1 2 > 
7 1.1 6 7 
24,519.6 15,754.5 18,830.8 22,722.3 
4,594.3 3,114.8 3,537.0 4,210.0 
4,563.9 3,084.8 3,508.0 4,179.6 
145.6 129.9 146.0 145.2 
4,418.3 2,954.9 3,362.0 4,034.4 
30.4 30.0 29.0 30.4 
6,251.4 4.824.7 §,475.2 5,991.9 
142.4 119.3 141.1 142.2 
6,105.6 4,702.9 5,332.9 5,848.7 
3.4 2. ° 1.0 
11,405.0 ©, 626.6 8,275.2 10,510.0 
397.1 328.7 386.9 391.0 
11,007.9 6,297.9 7,888.3 10,119.0 
2,210.5 1,152.6 1,500.0 1,958.2 
2,210.5 1,152.6 1,500.0 1,958.2 
58.4 35.7 43.4 52.2 
4,117.8 3,954.9 3,958.2 4,052.7 
288.7 250.9 262.0 276.8 
72.0 83.0 75.1 73.6 
74.7 57.1 58.2 59.8 
30.0 35.4 29.5 30.0 
- 3.7 4.3 3.4 
1.9 16.9 6.9 4.3 
64.5 85.5 70.6 59.8 
3,534.6 3,350.2 3,392.1 3,488.6 
16.9 37.2 30. 23.3 
14.7 19.5 13.4 14.7 
19.8 15.4 15.9 18.3 
31.1 54.1 39.2 3.5 
364.7 432.8 410.1 372.8 
21.7 13.7 19.5 21.7 
2.7 1.9 2. 2. 
77.9 106.9 97.7 83. 
10.1 13.4 13.8 10.1 
149.5 168.2 158.7 149. 
10.8 10.4 11.1 10.8 
6 2.0 5 6 
1.5 5.8 1.0 1.5 
- 21.1 12.8 - 
89.9 89.5 92.3 92.7 
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TABLE C-3. FEDERAL FUNDS FOR TOTAL RESEARCH AND DEVELOPMENT, 
(MILLIONS OF DOLLARS) 


BY AGEWCY: FISCAL YEARS 1981, 1982, AND 1983 


AGENCY AND SUBDIVISION 


DEPARTMENT OF JUSTICE, TOTAL ....ccecccecccccccecccceeceses 
DRUG ENFORCEMENT ADMINISTRATION .........e0e0- cocccccece 
FEDERAL BUREAU OF INVESTIGATION ..... eccccccecs eeccccccces 
FEDERAL PRISON SYSTEM ....... eee enceccceececenecens cccsee 
IMMIGRATION AND NATURALIZATION SERVICE ................-- 
OFFICE OF THE ATTORNEY GEWERAL ........cceeeesenccccccees 
OFFICE OF JUSTICE ASSISTANCE, RESEARCH, AND STATISTICS .. 

DEPARTMENT OF LABOR, TOTAL ........-+++- eo ccccscccccccccce cee 
BUREAU OF LABOR STATISTICS eeneereeeeeeeeeeeeeeeve eeeeeeveve ** 
EMPLOYMENT STANDARDS ADMINISTRATION ..... cevsces ceccccces 
EMPLOYME 


NT AND TRAINING ADMINISTRATION eeeeeeeeeeeeeeeeee 
“MANAGEMENT SERVICES ADMINISTRATION ........-.eeeec- 


OCCUPATIOWAL SAFETY AND HEALTH ADMINISTRATION ........... 
OFFICE OF THE SECRETARY ........esececeees ececcccccccess . 
PENSION BENEFIT GUARANTEE CORPORATION .......... coccccces 
DEPARTMENT OF STATE TOTAL eee eeeeeveeeene ** . eseeeeeeeeene 
DEPARTMENTAL FUNDS eee eee eee see see ** eeereeeeeenee 


DEPARTMENT OF TRANSPORTATION, TOTAL eeeeeeeeeeeeeeeeeeeeeene 


COAST GUARD *e ef eeeeeeeeeeeveereeeeceeeeeeeeeeeeeeenee 
FEDERAL AVIATION ADMINISTRATION eeereeeeeeneeeeeeeeeeeeeeee 
FEDERAL HIGHWAY ADMINISTRATION .......ccceecescees eecccce 
FEDERAL RAILROAD ADMINISTRATION eeeeeeeeeeeeeeeeeeeeeeeee 
MARITIME ADMINISTRATION ... eecccecss 
WATIGNAL HIGHHAY TRAFFIC SAFETY ADMINISTRATION .......... 
OFFICE OF THE SECRETARY eeeeeeeeeeee eeeeeeeeeeeeee evr eee 
RESEARCH AKD SPECIAL PROGRAMS ADMINISTRATION ............ 
URBAN MASS TRANSPORTATION ADMINISTRATION ........-0eeee- 


DEPARTMENT OF THE TREASURY, TOTAL eeenrenvnereeeeeeneeeeeeeeneee 


BUREAU OF ALCDHOL, AND FIREARMS ...............- 
BUREAU OF ENGRAVING AND vee) palatine cnumaeaeiacanaananienece 


S ICE eseeereeeeeeeeeeeeueeeneeeeeeeeeeees 


OFFICE OF PROTECTIVE R 
UNITED STATES CUSTOMS SERVICE eeeeeeeeeeeeeeeeeee ee oeeeee 
OTHER AGENCIES 


ADVISORY COMMISSION ON INTERGOVERNMENTAL RELATIONS ........ 
APPALACHIAN AN REGIOWAL COMMISSION eeeeeeeeeeeeeeeeereeeeeeeeee 
COMMUNITY SERVICES ADMINISTRATION eeeeeeeeoeeeeeeeeeeeeeeeee 
CONSUMER PRODUCT SAFETY COMMISS eeeee eevee eeee eee eeeeeeree 
ENVIRONMENTAL PROTECTION AGENCY eeeeeeeeeeeeeeeeeeeeeeeeeee 
FEDERAL COMMUNICATIONS COMMISSION eeeeneeeeeeeeeeeeeeeeeeeee 
FEDERAL EMERGENCY MANAGEMENT AGENCY eeeeeeeeeeeeeaeeeeeeeeee 
FEDERAL BANK BOARD 


FOUNDATION FOR EDUCATION ASSISTANCE BJ ecccccccccccceccccese 
GENERAL SERVICES ADMINISTRAT ION eenreeeeeeeeeeeeeeeceeeeeeeee 
INTERNATIONAL COMMUNICATION AGENCY eenreeeeeeeoe eevee eeeeeeeenee 
INTERNATIONAL DEVELOPMENT CODPERATION AGEWCY ........00s0- 


AGENCY FOR INTERWATIGWAL DEVELOPMENT ........-seeeeeesees 
INTERNATIONAL TRADE COMMISSION eeeeeeeeeeeeeeeeeereeeeeeeeene 
LIBRARY 


oF eeeeeee eee eenreevrvreeeevreeeeenee 
WATIDNAL AERONAUTICS AMD SPACE ADMINISTRATION ......: ...:. 
WATIONWAL SCIENCE FOUNDAT IOW eeeeeeeeeeeneeeeeeeeeeeeeaeeeeeee 
WUCLEAR REGULATORY COMMISSION eeeeeeeeeeeeeeeeeeeeeceeeeeeee 
OFFICE OF Pp eeeeeeeeeeeeeeeeeeeeeeeeeeee 
SMITHSONIAN INST ITUTION eeeeteeeeeeeeeeeeeeeeeeeeeeeeeeeeeee 
TEWNESSEE VALLEY AUTHORITY eeneeeeeeeereeeeeeeeeeeeaeeeeeeeeee 
UNITED STATES ARMS CONTROL AND DISARMAMENT AGEWCY ......... 
VETERANS ADMINISTRATION eeneeeeeeeean eevee enreeeeereeeeen eee eeeeee 
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1/ THE 1983 BUDGET PROPOSED THAT THE DEPARTMENT OF EWERGY BE REPLACED BY THE ENERGY RESEARCH AND TECHNOLOGY ADMINISTRATION 


WITHIN THE DEPARTMENT OF COMMERCE. 


2/ THE 1983 BUDGET PROPOSED THAT THE DEPARTMENT OF EDUCATION BE REPLACED BY THE FOUNDATION FOR EDUCATION ASSISTANCE. 


® IWDICATES AMOUNT LESS THAN $50,000 
SOURCE: WATIDOWAL SCIENCE FOUNDATION 
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other science resources publications 


NSF No. 


Science Resources Studies Highlights 


S/E Personnel 


‘Academic Employment of Scientists 
and Engineers Continued to Grow in 
1982, But Slower than in Other Economic 
EE i i cece houcereetrensesers 


“Growth in Neuroscience May be 


Leveling Off” ..................022-5. 


‘Graduate Science/Engineering Enroll- 
ment Rose 2% in 1981, Mostly in ‘High- 
ED in rns east py ewneeeeeses 


‘Projected Employment Scenarios Show 
Possible Shortages in Some Engineering 
and Computer Specialties” ............. 


‘Manufacturing Employment Becoming 
Increasingly More Technological” ...... 


“Growth in Science and Engineering 
Employment Accelerated in 1980 to 
1981—But Demand May Have Slackened 
a SESE aig ip arr 


‘Labor Market Slackens for New Science 
and Engineering Graduates” ........... 


“Growth in Employment of Science and 
Engineering Doctorates Continues, Led 
by Computer Scientists’ .............. 


‘‘Science/Engineering Doctorate Pro- 
duction Increases in 1981; More New 
Doctorates Seek Nonacademic 
ee oe eed ee kids we beeses 


“Employment of Recent Science and 
Engineering (S/E) Graduates in S/E 
DD UUONOE oc ccc csccccccscecgecs 


‘Labor Markets for New Science and 
Engineering Graduates in Private 
EE. PEE 


“Growth in Scientific and Engineering 
Employment Slows Between 1978-80" .. . 


Detailed Statistical Tables 


S/E Personnel 


Academic Science/Engineering: Scientists 
and Engineers, January 1982 ........... 


83-317 


83-314 


83-310 


83-307 


83-303 


82-328 


82-323 


82-320 


82-310 


82-303 


Price 


Academic Science/Engineering: Graduate 
Enrollment and Support, Fall1981 ...... 


Characteristics of Doctoral Scientists 
and Engineers in the United States: 1981 . 


U.S. Scientists and Engineers: 1980 ..... 


Characteristics of Recent Science/ 
Engineering Graduates: 1980........... 


Reports 


R&D Funds 


Trends to 1982 in Industrial Basic 
Research ........0 20.00. 


1990 R&D Funding Projections ......... 


S/E Personnel 


Science and Engineering Doctorates: 
DE 6-6 06060650060090006066846590% 


Changing Employment Patterns of 
Scientists, Engineers, and Technicians in 
Manufacturing Industries: 1977-80 ..... 


Science and Engineering Degrees: 
1950-80. A Source Book ............... 


Women and Minorities in Science and 
Engineering ................00.02005- 


Activities of Science and Engineering 
Faculty in Universities and 4-Year 
Colleges: 1978/79 .............0.0005. 


Young and Senior Science and Engineer- 
ing Faculty,1980 ..................2.4. 


Foreign Participation in U.S. Science and 
Engineering Higher Education and Labor 
ED ca xe dae ceesectsdévercedscias 


Science and Engineering Employment: 
DEE. 66 coer eeveccécbecseeeezeeses 


Composite 


Science and Engineering Personnel: 
A National Overview ................. 


NSF No. 


83-305 


82-332 
82-314 


82-313 


83-302 
82-315 


83-309 


82-331 


82-307 


82-302 


81-323 


81-319 


81-316 


81-310 


82-318 


Price 


$3.50 
$3.50 


-<<—<—=— 


$4.50 


$2.75 


$5.00 


